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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the 
subject new gene cluster coding for a variant 
biochemically equivalent to a protein coded by a 
specific DNA sequence and related to the 
production of an antibiotic, frenolicin B, by 
Streptomyces roseofulvus. 
£ SOLUTION: This is a new DNA sequence 
containing a DNA sequence coding for 
biochemically equivalent variant to a protein 
coded by a DNA sequence specified by bases at 
636th to 2948th position, 2945th to 3916th 
position, 4020th to 4844th position, 4841th to 
6415th position, 6533th to 7183th position, 
7344th to 8897th position, 9164th to 10012th 
position, etc., in the DNA sequence expressed by 
the formula, and the cluster is useful for 
improving the yield of the biosynthesis of an 
antibiotic, frenolicin B, by a microorganism, 
especially Streptomyces roseofulvus. The cluster 
is a discharging pump useful for the production of frenolicin and can be obtained by 
combining genes of butyrate starter synthase, polyketide synthase, hemiketalase, keto- 
reductase, cyclase/ dehydrase, keto/enoyl reductase, etc. 
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(57) [£»] 

[fggl] St^fe. h U7h S-tX • n*£Jt7)V 

^(Streptomyces roseofulvus)^i: 9 N !S4ftf7I/ 
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[ 1 ] 'Sftt < 1 i> 1 O(7)lilT«0 D N ASM : 

a ) E*'J#^ : 2 2C06 3 6 ft- 2 9 4 8{i^tg* 
b ) E?'J#^ : 2 2C02 9 4 5<2~~3 9 1 6ftC0tg» 
c ) E*J## : 2 2<04 0 2 0(2-4 8 4 4{2W*g» 
d ) E?'J#^ : 2 204 8 4 1 (2-6 4 1 5(2C9i§» 
e ) : 2 2CD6 5 3 3<2~7 1 8 3fi«S 

f ) E*lJ#f" : 2 20)7 3 4 4(2— 8 8 9 7 
g ) E*''J#^ : 2 2«99 1 6 4(2-1 0 0 1 2(2«0igS 
h ) : 2 2010621 (2— 1010 5(2<7)Jg 

i ) EJiJ## : 2 2C01 1 6 28(2- 1 0 6 1 8&<*)JS 
k ) E9>l#? : 2 2«0 1 1 8 0 9(2- 1 2 0 6 6<2«Jg 

1 ) E#8# : 2 2W 1 3 2 0 9(2— 1 2 1 5 4ti<9£ 
m ) E*iJ#§- : 2 201 3 4 0 9(2— 14 6 8 6(2<D& 

m 

n ) E?IJ## : 2 2^1476 7(2— 1 604 7(2£>i§ 

o ) E^J*^ : 2 2C01 6 1 2 Oft— 1 6 3 7 1{£<7)J& 

P ) EW8^ : 2 2C0 1 6 9 3 5(2- 1 6 4 5 3(2tf)tfl 

q ) E^'J*" 5 ! : 2 2cr> 1 7 0 8 8 {2— 1 7 9 0 3(2»tS 

r ) : 2 2?) 1 7 9 0 3(2— 1 8 8 9 8{2<9& 

m 

s ) E#£-f: 2 201 88 9 5(2-1 98 3 9(20& 
£ 

t ) EJW* : 2 20)2 0 9 0 7(4—1 9 9 9 0(2<DJ§ 
H 

w) K#S#: 2 2^2 2 0 94{i~2 0 9 04fi?)l 
X 

i>L<{±a) -w) fcH*£5ilSDNAE5«lt:J:-5T=J 
- F 3*14 * y^?S«^fl£!*W£fP?£S® £ 3- F 
•T&DNAE^L Sr#tfDNAE^iI. 
[11*312] a) -w) fci|$5££:h.4£T«>DNAE 
A**** J3F4 L <{±E*1J## : 2 2 PtHKCa&X,^ 
S*\ fc&ViJia) — w) WfgSil&DNAE^Jc 7 )^ 

rj-F-r^DNAE^jtctors^snr^i,. n*iH 

ltClB«<0DNAi»lJ. 

[ff*3g3 ] ffieE?')S^ : 2 2<0DN AEfllfc L< 
l±£fc^fc|S«$rSfflrc&* 9 3- f-m. 

D N Affiflfc-frtf , »*JH2 t!att^)D N ASM. 

II 1 frt*3<n\,v¥tifr 1 iHtciea^D N AE^iJSr-i-tr^ 
99-. 



?}" TVl^X (Streptomyces roseof ul vus) T"J> , If *3jf 
6K!E«««tKi&1ffl!i. 

[fl*Jl8] W*JBlOa) -w) IdUSSflfcDN 
AE*'iJfc:J:-3T3-F$ix&A\ S>&^2E*'iJ#-§- : l 

L> ^ y«0£-&*4«ISItt fciHSfi ^ffiT'fc o T . If *31 

5-7w>-m*»ust:iB«««iJia*. wnwm&fc 
at-*-*. «r*s. 

[ If 1 0 ] If 9 tcfEK^^ffilc i -> TJRft § 
[ff*Jl l 1 ] I»*3I9 *7t« l OtftfrSjfcLfctfo 

luia 7i^y | jv'y^L<{i:7py'j^ ><r>m^^ 
c mim. i 2 ] m&9 9 ~ 1 1 w 1 jgt:iB» 

[0 0 0 1] 

[%0Jc7)JSt-|»a«r^if3 *»>flli, tt^ft. mzxh 
U7"F5-fe^ • oHf^" 7;^ <A (Streptomyces roseoful 

vus) iz&& ifi&Mi'g yu/VisyB <n£M{z h S 

WJ^®FK5 0 6t3,J;V7>'N o -7'f yy, tJit/7l^y 

mmm&i,z£'>xi<mztih. 
[0003] ^'jirf-F^y^— tr (pks) « % igm 

W/V9-* ( F AS ) t;|WlLfc#aitt»«T*t. 

PKS(1 T^I/^XXt 1 ^, MIS, T-fe^, 7°D 

-tf vffl^OJxat J: 0 jK U ^ K<0££«£JIMflW-* . 

#ffi^-(ci^v^T. -eixA>l±. )Sfi-ri»7K'J^F^/3 
-^Fa^t3(ti>^FS7t;. IK*, fcJ;t/iy-<;Wl7c; 
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PKS£7W5A$ixT^2>iIJI, ®f1fa§#ftOSll 

[00 04] Xh^Th$-tX{i5?#jS£^'J^-K<D;fe 
m&kmifcTfoh : XM/7fS-bXti>V^li> PK 

s fWMt£i»4 ^<kt)3^PKS*-r>"j- 

f^/7l/-A (ORF) <7)»CiS#fC^|,ii; 
*WS>*rCVv&. ORF1I4. •Jrhi/y^— tf (KS) 
fcJ:t/7y;H^7yX7x7-€{AT) <OSSttfl5ffl* 
3-t«L;ORF2l± < ORF105«Hl(Cj«KL"O*4 

#*k s fciiA'AT^e f— y^x^x^h ? vrtVS&i 
-Ft ; -f-LTORF 3 {4, S!«7yWt';7?>^ 
7ft ( ACP) £a-VLX^h. 
[0005] 

JHttSn^^^AflflKanticoccidial) LTf£<ffl 
V^ilt^l.t7^yy^ l jnKt$)6. Iwai^> 
J4, J. Antibiotics, 31:10 , 959-965(1978) iZ&^X , 
7W LJ 2 OWifl&ISjIC. AM-386 7 I 

itfllfc, ±**»&#IIIUI::*hl'7*hS-fe;* • o-fe';* 
7;^N'X(Streptomyces roseofulvus) AM - 3 8 6 7tt 
<0*»7'nx*S>J|UiLfc£i:*tt*Lfc. AM- 3 8 
6 7 Hi, *<?5»7W ys^Bfc^Wt&fifcfHIfc 
St£1Mt?* &zb #Jiv tf: $it, fitter** v 
7W VisytmfeZixfc, 

[0006] Bibb^JiGene, 142, 31-39(1994) fcrtSV* 
T, 10. 2kbODNA757'^>'h<7)XM^7 , h 
x ■ u^7)Vrtxfrh<n>7u~-y?*m?&l.tz. z\ 
coyyfxyhte^ yusv i/>t5£ifi~tj"?j 
<04u££&£-f S ; k iFtmZti&tfV H >->?- 

(PKS) £3-K^6»^(fren)£*X/C^6. 
C1<7)D NACOSY Lfc 5 5 3 ObpcO-t^^ y h £E?iJ& 

«Lfe. WM^ftmzx*) , — o^ieite^sns 5 

■0<?D^^^-7">"J— r-f ^71/-A (ORF) 
(ORF1, 2, 3. 5, 4 ) fectt>"ORF3i:ORF 
5 t OBIfcffif L-C3I73 WfcK^sn* *- r y U -r 

^y/71/-A (ORFX) T^JtejWcSiXJt. ORF 
1. 2. 3, 4, fcJ:t/'5?«7$/I?M4, fl!W) 
x hur h 5 txioi imp k sco&ftcoj&ftcoffiyin;: 
^C^LTUS : -tit-fit, »S§itl»^rPZ» 
* (ORF 1 + 2) jrb/y^-tf. 7yW+'J7^ 
y^?ft, ^^-t'fcil^hl/^^- fefrftS. 
ORF 4 MftW N - J: C 



&Mfc?com&mmz-mz*®-th. orfxu, 

fren? ?-t3iX%< X h V? Y 5 -fe.XH<7)5?#J£ 

sitt?Mt4^iaa^^ ftii^ ? 7 x ? - k t & * 

T, Cit^>«0it&^S:AK24 1 5 8«c^ALJ:3h 
-$-4fftW4. *HfcL£^fc#1fi££ixTV->l><, 
[0007] 

Sr#Hlfc J: tflai5&t S £ i: T'$> & . 

[00 08] ifc. *JMB«0BWtt, JJBWBSflfcff 
*<0 fc L < (4^TC07 ]/S L) yyPK sagTOWnB 
MLfcSM^§it7ttB±iNBJfi*Jltt-r&i fcT**. 

[0009] §^»t*%aj<5DSW«i, 7Wj5/ycA 
JR**iS#^i Z\bX'foh. 

[00 10] 

ftx-y w u ^^o4-&«**HSE-r s ^ ^v«*3- 

^-tiift-r*. iBSiM««»ij(cfaii?ri6fcasB 

<t 3 ^-TJMMEBI«iifc«±ittlBfc**it*. 
[ooii] yvy^i/y^crM^wm^ 
o 5-icDi$.MZtitzi&fc7-V77 yx?-i»mmzti 
h : 

E?'J#^-: 1. 2 S 3. 4fcJ;t/6^-t^W^« s 
* h V-'lz * co? V? \°? n<F>M\&mz W&&3££8k 9 

?y-y"?yx?— ; 

K?«J#-^:8, 9, 1 O&Xlfl ltiZTFctfyWR* 

Khmz^cD? yj^m^it^mzmmKmrnm? 

fc^rffl^f-U-h^^-^-^V^— tf(butyrate st 
arter synthase) *3-H-*-**ftSiUtJB2«)3ifiK7- 

"fy'fyX?- ; 

ia?iJ#-^ : 1 2, 1 3*SJ:m 4CSir$-*W<?lL =5: 

bmztn?y^?Mco±.ik¥Mzmw%mmzm? y 

3 <7)afE : F-9-7 7 * ^ - ; 

le^J*-^-: 15, 16, 1 7HXX/1 S{Z^rt?yj^ 
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Vis? 7-fe'/ft K9— tf iz-WlSHiZtiizm 

-eo^ y^n^mmznmtc^mm? vw% 

T h /xy ;u wy?? — if & J: in' t K n3f 7 — 
[0012] SiJ<7)HMg«£fc^Tf±. 

[0013] »o»iiit»Kfc:*jv^-cii. a ) m±fflna& 

RJIJ##: 2 2*>3tfiH t ?5X*-fc3-F-*-*«8U. 
^^-fcioTJEHBIEftU b) W^9 9-tr*<n 

[ 0 0 1 4 3 a ) fg±«£E?iJ#f- : 2 2«» 

SHESIU b) ^<^??-£^fS±«rtT*?&S£ 
c ) >Hxa> 7 w Visy&smL ; * 

LT d ) 7US 'J ^wm&to&ffikLX£ffl/3£.£X 

omgi^ft -^wy^yB kskjw- s i c «t s *s 
ai7i/y y j/>B»a»i^ifcfirffi«,!jitts*L 

[0015] ifc. KJiJSf : 1-2 Oe>#MZtilZir 

[00 1 6] *»w<osfe*fta««i. ^<tiio 

OWTODNAE?lJ£#tfD NAK*|£iWW-.S£ fc? 
£>& : 

a ) ffi*ij#-5f- : 2 206 3 6(2— 2 9 4 8(2<9&S 

b ) mm^- : 2 202 9 4 5(2—3 9 1 6(20igg 

c ) E?iJ#t : 2 2 04 0 2 0(2—4 8 4 4{4cO^S 

d ) E?lJ#§- : 2 2C04 84 1(2-6 4 1 5(2<7)f£S 

e ) 1E?IJ#-^ : 2 2<7)6 5 3 3(2—7 1 8 3(20*1^ 

f ) E?iJ#^ : 2 2C07 3 4 4.14-8 8 9 7(20JS« 

g ) E?lJ#-f : 2 2<7)9 1 6 4(2— 10 0 1 2(2<7)&S 

h ) R*IJ#* : 2 2(7)1 0 6 2 1(2-1 0 1 0 5(2^& 

i ) E?'J#f : 2 20 1 1 6 2 8(2-1 0 6 1 8(20J£ 

k ) E^'JS-f- : 2 201 1 8 0 9(2—1 2 0 6 6(20ig 

1 ) E?'J#? : 2 2<7)1 3 2 0 9(2-1 2 1 54(2?)ig 

m) E?lJ#"t : 2 2C01 34 0 9(5—1 4 686(2(7)J£ 



n ) E*iJ## : 2 2<7) 1 4 7 6 7(2- 1 6 0 4 7(2<7)i£ 

m 

o ) K?IJ#^ : 2 2^1612 0(2-1 637 l(20f£ 

P ) KflHM- : 22016935(2-1645 3(2<7)tg 

q ) E?iJ#-§- : 2 2 (7) 1 7 0 8 8(2— 1 7 9 0 3(2<7)ig 

r ) E?iJ#-t : 2 2<7) 1 7 9 0 3(2- 1 8 8 9 8(2<7)& 

s ) E?iJ#-§- : 2 2(7) 1 8 8 9 5(2— 1 9 8 3 9(2<7>^ 

t ) ££|#5- : 2 2£>2 0 9 0 7(2- 1 9 9 9 0<2tf>m 

w) ffi?ij#t: 2 2(7)2 2 0 94(2- 20904(2tf>Jg 

iL<tea)~w) KWjeSixSDNAiWIfcioTa 

-f^DNAE^J. Sfete«k"3«*j&ttl:a) -w) fctf 
K^iX^^tcOD N AE3«J£-£tf D N AE^'JT-fcoT. 

L < «B*!SH- : 2 2 t Pi«lc£A/CV ^DNAS 
*L JbSWia) — w) lc1$5&3*i.&DNAK5<ltf>*J*3r 
< t fc *-fb%sWtl^flr3ai(^^ 
- h'-tS D N AE^Jfc i -oTBJ&Sfm^ DNAE 
*L Z t3tZ £*) ft fet&t. mm^ : 2 2CDDNAK 

3- h'-TI, D N AE^lJ. 

[0017] *m&>$t>%i>mmt* aSMUPIWIfc: 
fW=TIUcaBifUfeiWJ: NAE^iJfc-^tf^?:? 

P7"h5-feXJlc7)— 1, M^xbWhSt^'n-t: 
^"7;^^ (Streptomyces roseoful vus)T'#> •§> . 
[0018] 3jsfMB«BW«4>t. ±IBa ) -w) tcS 
S$*l.SDNA^iJt:J:oT3-FS*LS^WC^«t 
L < (i@e^J#^- : 1 - 2 1 htlh T 5 yifi»iJS 

tfziiztihco&t^mzmw*®; 
j; 5 %7 ^ j v y yo^js+iswtoawttfi-ffi* new- 

±IE«73}£ t Tttfe 7 U 7 U y t L < « 7 U 
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[0 0 19] S£fc*»H*OBWfcL ±iaW$J£3*lfc 
[0020] 

[002 1 ] rftittUfij (±, DN AlfiiS'lJ, «ft=*S6BB 

Kfi^DN mmmz& ^x t, t on t &-r l i> ^ 

[ 0 0 2 2 ] rpac?) j 3- JtraiW 

^ y h -c* * . m *. « . mtmnxmtm 

it, ^mi'^coa- m®k-mzteM,^tii}ti%^ 

<rm<nm*. 3- vmm^^mzit^td^ti^ 

USD N Acr, fc t i: ufc V i. 

[0023] r 3 _ kse^ij j mw%mmmi?>Mw 

TttSsWlSfcin vitrot>t<«invivo T'K^^iX-l, 
*>(DNA^) flK3*l* (mRNAWlo) %K 

Ewe* 6.3- Fmmnmmi 5 - ( r 5 j > 

WRIMtta K f*J it/' 3 ' ( fDVif^ x ) *SO$JIRf? 
[0024] r^ig^ij j {4 , 3^0* ? psj- k«x 

1^!fteJ:t>"KS4;!iC0mRNAi*<7)cDNA. tV 
ADNA, fcitX^DNAtSit^RNAiJ^J^tf^ 
■IflfcRB^fuSrV 1 *. Zcnmmmtz. 4-7-t+iVis 
h^y. 8-bKadfv-N6-^f-;PrT— Ti/ 
Vis— iVi/bi/V, i/x.— F-f V^hv'y. 5- 



1- .xf-^.x-F'^vvk i-^-f-;^r- 

>\ l-^f-^-^f/^y. 2, 2-y*+Ar77— 

2- ^wf->', 2-^f-;k/T->\ 3-y 

fyi-yhyy. 5-^t;kyfyy. N6->f/k7 

>)7y/k 5-^ h^f>-T5y^f-^-2-f-?r , >7^ 
;k /3-D-vyyy/^x^-yy, 5' -^h^v-X? 

5-^< h^fi'^s^k 2- 

Jtv-y, 2 -tti/bisy, 5-^^-;k-2-^-^ T 75 
v7k 2-f-^<77i^;P, 4-f-3j-<77^, 5-^^- 

[0025] w& mmm j t <is «s«>fe*utiB±« 
k' * ^ d . mmomfe? cow?& x xmtitneanf^+ 

[0026] r im*I&tZ (operabl y) t L < UtSSMt: 
(operatively) aSSLfej 3- YWMk&MSm 

3- Hi»«tfHWBriit{=aBSLfctii»E5<iJ±. -eo3- 

Hi»!<?5«3S*ffaii:* f T'SS. 3-Kf£?iJ(i, DN 
A,+r»J jtJ~*£tf7u*—?-m!tt£&&LX, 3- H 
$ iXJt 9 >W mzmiR SilftimRNACa- HI^iJ 

L < tetcoMWTlzfo h . i 0Wj»K?iJ{i. 
**i<?>*»3 - HflWKOJBS^ff 3- Hffitt(C]t 

3 - HEM t <0IH^« LTtJ:<, IWDt-^- 

s^jji-en-c-t 3- ywwz r #»^tgta^LTv> 

[0027] rjgj^v-^-j fc:j:->rffiB<0JieWv 

^o-v-^-Sr-?- 
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±T«I&#£W L»ft MS* . t L < (4fflli!tt&4ttr»$l 

- . £ J: 0 , 1 JJLttfH* ®%m\ ( ffi* 14" t h 5 if 
oyy, 7>ey'jy, *t?-fyy, xhi^rhv 

[0028] Sigffggftli. HRC, 7htL 

»C#^^Ti:<. #2L<(43 1 0 0bpT'-?-<7)rj- 
FlS^Jc05 ' ffltetaHLTfcJ:o. HRfc. Cl^fiigtt 
(±?S±«c7)yy ft ft i. 3 te£6«)"r*4$r 
< , i <ofi!S»{4«»&*ft*v^EE#-fe -y h?)-S5fc 

[0029] *5MBKiiV^Tfflv^fc»<?5aBRBUi N *c 

&#tt. $£^fccttffflimE3W4. 

MttNIHRJ* («0f rro^-^-j fc fc vvMift ) *j 

*fcl4*3fcfc: i o-c , ft ft U453'J<WHci: ftJKftfc: J: 

oTK^UIS. r A#L#ftj tcJ;-3T. SWDNA 

eM&irvb o T fc J: v *e*j £-§rtj 0 ^IHiftSi^ 
L < ttrnqE-^-SRtctt, WlWiODN AE?'J 

fflff<0t<0Tft«*»*fc{4R«TftoT i< , ftft V^4 
ffl±HMB£**LTs i3J:tf/*fc««9S*i.ft'<*DN 
Affifll fctf UT*h*Tft ft * £l4H«T'ft -5 T i V \ 
m±MJfifc*fLTfl*-CftSi:«. l£5:RnMHjti£4tr 
«BH!l*«»ASii«tS±fc»4. *^«9lll»«W4j!.v^ 
rt£3*l$rir*fc i trSH-f ft . D N AKflfctt LT 
*f-*T'ft 6 1 14. 3MM41WOD N AmmztefthtlX 

[0030] wfflM0mmw>Tfai> L<it*<wm 
<(4a±«*i»*iiBrrft iwoe«i»i*#A-rft 



a-ca*^aia»ij<?D>t«>fc:fflv^ft z t ft „ ? o 

y^mzn xztizimmn, 3- niwa 

m r n a#^ <?)^*^ ffljtf 1. it*/* tdmmco 

i/V-?Z%titzb\ ifctt. 3IttTl45r^mR 
N A4Hftf>£*£-$-ft .1 i: j&t-CS ft»ffi<0X7 , 5-f 
fiSr^LTV^ftBBOs BW^'J^rf-H^a-H-t 
ftffiS^-ryy-f 4 yyyu-A.Z^Lx^xh 
X \i •>„ ■! <7MM§fflM c D N AT'ft o T i> J: ^ ; -e^l<4 

-ivvuv^ ite-vitv-y-mnx-foion. ft 

ftv^4±JEffi*t«P5rffi?!l* s . fi?.^7-b>yt-RN 
AcOTo-fey^y^' (B1^l|xr5>f v->-^) tL<J4 
MIR* BMP* ft ffiKtfDESO-Cft ot^K 
[003 1 ] ±(cfv^n§^OTl *SB^=Srt,<0 

X 0 1£fr t> X'h ft . - c7)^$±^Jt{4SH Ltz a S^^K 
SJdfca- L T H*<o t <0Tft -o X t J; v ^ L . ft ft v M±W\ 
colSM^^LXhX^o 

[0032] ^-«4, Kie?iJ#3gW 

^c?)3 - Hie?ij(7)S)jffl]i2?ijt»-rft{aa*5j:^iti] 
(4, z0>3-vmmfiz.<zmwsffln r *wj tt-k^ 

Sitftldfc^oTv^ft. @W<Dl»}e«>*y«?K*3 
-K-fftEM^)iaaS4, iOBW*JI)« , t6^)fc#*U 
v\ mtf , vK03&>««^fc:l4. JJEOEWaWiflWr 

^r&JT'±l20$iJffllE?i|^#»T^ ft i 5 £*<7)ie?ij£i!fc 
SW-ftii: ; ftft^{4U-r-f yyvV-^Wft-fh 
^ti^t^rO#fto - ^©Jffliffi^Jfc J: W&OHflifE 
5«4. ^-(cff A-Tft HtitC3- h'g^Jta^-lirT 
tiiv\ ftftV^(4, iiOn-FSJO*, KtMWEM. 

te^vv-T < yyyis-Mz*cr>Mmmzw~?x 
■fiotimwmwFtzti ft jsw^iju^fi^w lt ^ft 

56^^ ^ n- n y ^-f ft Z t fc "C# ft . 
[ 0 0 3 3 ] ffllS r£fl*jittfc:|!3gs&3E8j (4. v^<o 
j&^T^BJiilfflS^^ra^SiiT v>ft#^coge?iJ t {4M 
**Cfc*>*»*>^ rat<>L<J45l«»fc:Rlt«lffitt 

*5rf^>^Kt>u<j4«Bi»ij^«i*-rft. mi 

E?iJt-{4^V^KE?'l$r^^K^^^E?iJ(4. cDN 

3- H-Tft 0 , i coft^) 0 <0EM*»** ftft i t Sr 
»*1-ft. 0%mZtefri i fr2, 3ffl<7). fcL< 

t4^<<0ttlW)jBftS:*»f»ft. i<O50BI4IWLJt3 
- KEMoSHa . tL<t4ftft3 - HE?iJOSiJi0E?i|C 
iftJH«***»ft ; ^39K^>«lW«IIAt>***i.ft. 

gMHWtfrfc: BBSSfiT v>ft D A N t '£rf L t> ; w yj r 

>rx-rftse^4«r^. [3]»^. *m&)fywst(Wh 
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>WSti W\ loOTS/lSOio — POTS/STC 

#0J*ffl«* KHPSLfcEfflfc . 4"&< k t> 5 0 
jff* L<(i^<kt>7 5%, *-LTJ&k*?£L< 

«i^< k 1 9 o ?s<offliaitt Srs^-ca* a i t tmw 

[0 0 34] 2 4kb07^7 V z/y? 7 Xf—ZM&Wl 

£ 7 >" ^ A £ 400—1800 bpco 77 V h tift'-f t 

tz. EJfl-f— ?£JR*U Macintosh Quandra JtTDNAS 
tarV7 h^xr&fflV^TtifPLfc. 
[00 3 5] »JftEI (HI ) lzM.t>tl&£ olz^ ZCD 
2A\i.b7VJV=sy9yX'5>-l5., #»&fc:fcNotIfc:J: 
0 3OO7C#^7 7^>h (7. 5, 9. OfcitX 
9. 5kb) fcj:l/100/h§^r77^y h ( 1 . 5k 
b) fcKfrfo&fifc. /jN$^#m>tl7 9*'.X>'Mi7 

teflRt L , **>fHl(c** SrNotl yy?*yh tflBM L 
TV>3> . 13 1 T*a»££tcM^*#*tf>NotI 77/^ > 
hSr, pBluescript £-^7*:? n-" y^U ^-fixNo 
t6, Not7. Not2, &£motib-&2,Ltl7\3-y&ft 
tz. is s "/ htfyE&Wtft&cDlzMz^ 3-o^7\#5rNo 
t\yy?xyv*ffo>x;vsp\yyy*yh<rfflx<r>y>{ 
7yV-t:£j$.Ltz. HoUyy7~*yh?>3' HiXf 
5 ' ^<r>mmmmzX <0 . r anchor j Smtffl&Z 
ti. E^iJr- * t -? -y *ufc 9 y x 9 - fc eoffiflHfc 
A^JSt&o*;. feplfcJ:S«#il=Hfc*>SK «Notl-9-7* 
7u-yfrt>0. 4~l. &kb<7)yy?xyh*Y)vm 

m-hzt^zxnyyy^y^yy'i-^mmLtz. z 

tlhcoyy^^y b£pBluescript OAccIgPfilCii^ 
U JiflJ«rE.colitB±(DH5atKI4XL 1-Blue)|*i£» 

[0036] £*>«ai0>KWifcssi, #v*y—em® 

RmhX trajttt izWMLtzZPl'^'-?- KSrfflv>|>Appl 
ied Biosystems(Foster City, CA) <7)Taq dye — T^^r 

EHft£y>I^R*JK 0 , r - * £HXm L . * LTiE^iJ 
£ABI 373Ag»S'-^yif-fcJ:oT#WL;fc. IB^Jx 

-?*muz ttzti^ x . *fL*jau(c*^s*ifcsw 

£IS : contigs)*JBSUfc. mMr-f&WBtt&tZ-r) 



miz±? yx? -mm. tm^nm-tz . 
[0037] ae^jiitf^sMrtfc. h y^3 
fflfc: g 4 fed c <o^1*#i*»**t i *-7*y >J 

-f^/7U-A (ORF) t U»4L« ! , Z<D 
Z t HX h ur h 5 ■fe^Jt&P<0-«flWr«fttT» 4 (B 
ibb MJ, et al., Gene 30:157(1984)). dCOidtCfflt 
T&iife?<0T 5 y KI#iJ£ S W 1 S S - P ROTf- 
^"<-^rt<7)ffi?iJiit®t^„ SWISS-PROTf* 

^SSftiite^Oir U^-f - FI2?lJ tGenBank ^ 
7-h5-feXDNAffi5'JkttKt!t. ^Oidt, 7U7 

u ^y?yz?-n<vmttzmMLtzW$\*-%-thM 
m?*M.^fzL. m&2ti&mm£%xi£itotz. 

[0 0 38] yisSVisyfyXjr-ey&kKWH&Wi 

88t:oV^TJjJlfrHffi^$<t'CV'>** < (Donadio S, et a 
1., 1991, Science 252:675), 5F#«isK'J^f-KaBt: 

[0039] JUS? A (ie?ij#^ : 1 *>*yvc?*«:3 
-h*^6KW#^- : 2 206 3 6{4~2 9 4 8{4<?01g 

Dfcii;Fiit7';7x^-m, c:ii(i7uyy^ 

flltt. ABChyyxtf-f-^Xr-Acriffif&f&ftt:^ 
L#4o ABC h7y^^-^-co#TO^rtt»«42'9 

oco«#§fL^lsmf— 7. fcj;i/"2oco^Kp<^y 

^•f h (Higgins CF, Ann Rev Cell Biol 8:67(1992)). 
i co 2 oco a T P J* ^ 4 yfc J: y 2 o<DJB! H ^ y 

$r7F-f(Chen C et al.,1986, Cell 47:381))<9J: 5 
^TH t--K 'J ^Tf - Hit* Of* 6 . ifflSO^X^AJi: 

4 #\ fc WJ&ft&X y'ATP <g-&Jfi*{±^*«£ 

WMWZ'Zxcohyyxtf-f-ftxffltX'hh. mm 
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et al., Prot Sci 1:1326(1992)) „ 

[0040] jig? AiiJ:tf B (EflHfrf : 1<n*Vrt 
?*&3-H"t4Eai#*: 2 2tf)2 9 4 5ft~~3 9 1 
6f2^S) . fcfetftaiX^C (KJIJSS: 3<D?y 
y<C?ff£ 3- H-t4S?0»9- : 2 204 0 2 0{4~4 8 
4 4fiW)«*) tSitfag^D (SW##: 4c7)^>-A' 
?S&3-Ff -i>E?iJ#-t : 2 2<7)4 8 4 1{4~6 4 1 
SfiWiSS) 14, #fiWtranslationally) MvT'J 

y^L ( looa^o^it^Fy^H^a^o^ 

lot |h|b^3S$ a&Ffcli J: < £> & «r t xfo h . 
it€rFDl4, 2ooffi#§ft*:E?'J ; tf-- 
& 2 O£0 A T P F ^ y Sr-^tf "T»ttO 5 2 4 T 5 
/i?^V«3-Kt4. .IwafsTD^y^SC 
(4, 2^ffl|^Sr¥#*»fc$r»?, *«0#*#S.peucetiii 
s W«ffi5#lS*aj^-rAO«r»tt«*. DrrB(Guilf 
oyle PG &; Hutchinson CR.Proc Natl Acad Sci 88:8553 
(1991)) fflHttfc^t*. itODrrB(±. rVYJW? 

fc?Cl42 7 4TSyl&7):?y^?«£:J-FU *<7) 

£WU VKo^coSEB^r^-FVN'-ST— fe'<7)2o(0 
Htt#c7) 3 *> 1 otetf LTa#fc»HSltt . m& 

? y/^ftSffttKOa^yXfA^I^l: Uf Ui* 
£6*16**— 7£-^TV*4. afc?BJ4, afc^A 

JbE*)H tfflM^rf- F^- S r— tf«0«Oj»£# t E 

•r - * t aer*« Ntt ^ £ * 

[0041] ae^F (EM** : 6«^W^ft3 

-F-rSE?iJ#-* : 2 2^7 3 4 4{5~8 8 9 7{4<7)S 
X) 14, Ti?f-y;P*i»actVA-ORFia^(Caballero 
JL.et al., Mol Gen Genet 230:401(1991)) bttfflX'b 
9, actII-0RF2jtS^-(Fernandez-Moreno MA, et al., 
Cell 66:769(1991)) fc«OfflRttli*$HKV\ .UlfcOMl 
fc^U; t> T 7 f - / yftffifc l> £ A* 

t^S§tLT#?t. afS^Ftei&TtNocardia lacamdura 
ns<?D-fe7r"7- / f yVC?7X^- c9cmcTaf5^ (Coque J 
JR, etal., EMB0 J 12:631 (1993) H^iRl/t^S. L 
tzifi^X. Ifi^Fli. afs^A, B, Cfciy'Dtffi 



u#*. a&FDta&FFfc^iafciijt&FE (e$i 

S^-: 5CD?>;S7n$:3~V-t&Ml$m^ : 2 2?)6 

5 3 3ffi~7 1 8 3<a<73«H£) *ij>'9 , *titi.T t -f< 

[0042] mm?G (ie?ij## : 70? ywmzj 

- F'-f 6E?iJ#f : 2 209 1 6 4{5~1 00 1 2fiO 
t&£) «4, l&ntfVir^VM&l-fyXf-ftcDm^T 

0RF4 (Fernandez-Moreno MA.et al.. Cell 66:769(199 
l))i5 £lf?*JJ JUt'i/y 9 7X?-ftcr>dnr[ (Stutzman 
-Engwall KJ, et al., J Bact 174:144(1992)) 

to t^r^JiiRtts^rfs^w^wt^-K-ri. 

[0 04 3]Sf5^H, K JiiilfKcO-fe'/Hi^ 

t> &*t><=j'ri-Yx?—?-3--7 v (mm. y 

fiJ/l/-ACP, ^Dh-^-ACP, h KD^fy/f 
|J;P-ACP, t)L<U7-bh7W-ACP)^ 

A*-rtfc$parfs. (EW*t: 9) ^wc 

?«(± s E.coli fabH ^W^«fcl : LV^Il't4Sr^r-r 
W-CoAfc7D^-Co AcO^SrflWKL, II 
V^(Tsay J-T, et al., 1992, J Biol Chem 267:680 

7) . fabHt m^mM&ztt^Mm^tfyv s ^y<r> 

(Ye J, et al.,1994, J Bacterid 176:6270) 
^VJUt'i/XniGrmm A, et al., 1994, Gene 151:1) 

mm* u f - f ^ ? x ? - ^ tea v ^ $ ^ »® 

COiabttri-^ayX'h^ . fabH*t n^liT^f-/^^' 
y^yX^-mzli^L^. afe^MJi, Mtt^X 
x A ti3 V i TffiOrK U ^ f - F y ^ - -fe'afE^ i: -^tc 

t>ill)(McDaniels R, et al., 1993, J Am Chem Soc 11 
5:11671)**, *flWl» , CWtS*L*S.roseofulvus <?M 

l 'Ji/y^S-ja^L, ^-^v-f 

y t> L< 7 t y yy (kalafungin)(7)J: 0 % 1 6^ 
«fil^t{4a4L=5:v^ 0 Lfc#->T. ilfirPI (EM# 
#: g^W^ft^n-H-fSESiJfrt: 2 2<01 1 

6 2 8fi~ 10 6 1 8&cr>t&m) (4, 7U7 'J >-y^ 

ti&MMts it/ - 1 8K3Rft* ; t iz&^xmt 

=flr&t5t8ij*«fc L»S . I tiB^TWt* y 
^LTV^4co*«a&FH (EM#^: 8»^WVf* 
3-Hi-4EW*f- : 22^10 62 0 10 5 
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•fef;l/-ACP(?)7f y;l^— AC P / \(DMfcteffll-5-L% 

[0 044]ilg?J (ffi?iJ#^: \ Q<D9V>^9%* 
3- K-rSffi?'J#-§- : 2201 1 809(2~1 2066 
(2(7«) fct iifS^N (TfEfc^-t) coZixtim* 

fci^K (ESflSt: 1 l<D?y^®£3-b'-f.?>l£?iJ 
#-5y: 22O13209fi~12154 (2(7)i£S) 
y^mt. K3f y^h'^ycOilfE^^ 7X?-(Grimm 
A, et al., 1994, Gene 151:1) tSkVyVS-Vj i/V 
CDMfcTfyXf — We J.et al.,1994, J Bacterid 1 
76: 6270) Etj*0 2 OOf&tT v-^ r- 5 >-X 7 x 7 — fe' lZ 

J®W*?SttSWa*^-7(GlyHisSer) T?f- 

[0 04 5] iig^L. Mfcit/NJi. ar^'J^f-h* 

OactliKK^ (Fernandez-Moreno MA, etal., 199 
2, JBiol Chem 267:19278) fcffll^T&S. iHS^L (IB 
JMHf- : 1 20? y^?K£=J-K-$-4E?iJ## : 2 2 
(7)1 34 09(2— 1 4 68 6{£<7)&a) ? 
/9 h7y;l^-^ XVT i^MS#«0vSttl!B<2t f— 
7§r£tf. jifi^M (KM**: 1 3(7)^>-^^»S:rj 
-H-tSlB^J#-^ : 2 2 Ol 4 76 7(2—1 6 04 7(2 

ore) mmTuzmm-cbitf. *stt»ta*f— 

itfzrPN (KW##: 2 201 6 
1 20(2-1 63 7 1(2(7)JSS) fcL E?iJ#-t : 1 40 
3- K U fW±7^+ VTfyW 

mx-fo z. ztih cr>mm?cr>&.mzmr> <t. xvi-i- 

m\^&t>K fabHtf^ u ^tiitfeT J or >-/l^f y 

[0 04 6] jie^O. P. QtSitfRJi, 
? 7* JKkiPO (ffijfl*^ : 1 50)9 

fgZa-Vi-ZWLym^ : 2 2(7)1 6 9 3 5(2—1 6 
4 5 3{2<9&») Ji, T^f-/;l/^>>>^7X^-<7)ac 
tVI-ORFAite^- (Fernandez-Moreno MA, etal., 1994, 
J Biol Chem 269 : 24854) fcffl |5]T'c5 0 . ^$^:?-7H8 

&mti&£VKi&*&if+sxnt:Mm-tzb am 

S5$*l"0*4. it(5?P (EWf: 2 2O1 7 0 88 
(2-1790 3(2(7)*g«) f±, E*J#* : 1 60:? 

actm^YXy?? 9— fe'(Hallara SE, etal., 1988, Ge 
ne 74:305)tffiHT»6. itfi^Q <R5«l#f-: 2 2<7) 



1 7 9 0 3(2- 18 8 9 8<2<0i&a) |±, E?iJ## : 1 

— cTjactVIIi/^' 7 — If/ft K7— t? (Fernande 
z-Moreno MA, et al., 1992, J Biol Chem 267:19278) 

§*VO^. aft^R (ffiWf: 2 201 889 5(2 
-19 8 3 9{40MS£) J±. E^iJS^- : 1 &<n*y>W 
S&n-FU ^UiTy^y/l^^'y^X^-Oac 
tiv *>^?«t\ 82<o^*l^jCfc:W-5--$-fci^5 

— fe*/-f t K 7 — C# «K3»R LT (Fernandez-M 
oreno MA, et al., 1992, J Biol Chem 267:19278). ® 

e^Rii. ms&QizmimM vrv yfLxn*). 
izb&. 

[00473 mm?s (ie?ij#^ = 1 9<n? >wm& 

3-H-TSlB5i|##: 2 2(7)20 90 7(2-1 99 90 
(2<7)Sa) {±, *SffiJSl*IOactVA-0RF4. actVI-ORFlfc 
J;t/actVI-0RF23l(s^(CS3V^m't42r^'r < , actVI-ORFl 
*JitXactVI-ORFaie^«l|Wi x -?-it-?ilA(*:#Mtt^ 

S^^^XTV^ (Fernandez-Moreno MA, etal., 1994, 
J Biol Chem 269:24854) . ilfc^T (S^W-f - : 2 0C0 

fy^fmz^-v-t&mtm^ ■. 22022094(2 

~2 0 9 0 4fic7)iSS) {±. actVA-0RF5(Cabal lero JL, 
et al., 1991, Mol Gen Genet 230:401) \,Z#mzm& 
LTfcO. actVA 4>P^fr(Cole SP, et al., 1987, J An 
tibiot 40:340)Oh Kcj^f v;HtS-3- H IX ^&cr> 
X\ ae?Ttt, *J*fe<7Uyy^>4fe-&jSt:*J^T 

[0 048] tt^Ot-^-^^— 7 (I5|{C7ffl<7) 
tt»CJ:->T4Mf S*LT^* 2J2Lhtf)TGC AK«) 

r?-rtcDl,"> < -O^Oft^^a ycog^ l COO R FOUjfe 
3F><0*5»2 0~5 0bp±a[t:jb4. >fV^o-v>=Jry 

y^imfcT-? 7 xf-vmziTa^- ? -awt<o 

*£^?--7#qSq£-t6i:V->-3 £i:l±, -fix^fc^-fe 

yXf-ftXrn^-f-fr^^tlZtl&mx? 
(S, actII-0RF4a(5^igtt(Gramajo HC, et al . , 1993, 
Mol Microbiol 7:837) KJ:oTiTO$ft6<Ifc#4!tfn 

•rft*. l^-ot, 7uy y>->-^7x^-rtc7)jifE 

■f-G (T^^y;U*^>^7X^-|*)OactII-0RF4)lg 

=ftzmmxfoh) «, cicT)^^— 7Htf7i^y y^y 

l 9^d^rPSi!H^TS)l.o- ^(7)^ f— 7*ttfrnt- 
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[0049] 77x?-<7)^mzte. m«(o±m&%&> 

^'J-fe^T^ft F — 3 — 'J >-i§rt Fnyt- tf(G3P 

dh) * n- vi-^mm'f-bi^zmi&Ltcmm^h 

4. G3PDH 31fE : P* { ^7X^-OrtgP(C#ft-r-l»^i:(i 
ft 0 o i=5r<^T\ £*tfiii*£ < ? 5**-«o*rOI 
mXft&8fetH>0)"Ct>&. L*»U S.arenaefcMSfrt 

s^y^uy^? hyft^coPaKc ^y^i/y?? r-v 

a«t>Wi:!l#mi/5>ii6i:V^ii:**W(?8*ife(Fn) 

hlich K-U, et al., 1989, J Bacteriol 171:6696). L 

fc^Jt. GAPDH ^ LT^CDf3fc:lttt<7M V 

ISsW^Stl* £ fc t> ft Off t . 

[0050] yw y xy?7x?-<7)E^iifeg£*ut 

k L < «7 L> i/VB l^y *~fc'co o 

«ffc«WBSr4-i^*»."Cv^i\ 7U-yy^yii. xm^ 
7'h$-trXJSfcJ:tA'ft!lc0Sia^LTSf4Tft-l»*^ 7 

u-^y tf*sttt> l < iif^x7 u y y i^x^ 
tf«Stt#7 w y s^it^y 7 w 

$^i-g»T"ft6a. 

[00 5 1] S.roseofulvus aXX/^mxYVVh 

tztbl/Z^ \ i < -O^tfOE . col i /Streptomyces -v h /l^y 

.liX^CXyy-te. h'pSG5i*<?)iaKSgtt 
COl/TUnXMuth G et al., 1988, Mol Gen Genet21 
1:424; Muth G, et al., 1989, Mol Gen Genet 219:34 
1) ^tt^S.ghanaensistiSV^T^VAS/iO 

isy°yaycoM<vmj!ite. ±#L£?Sjg (2 8°Cc7)*>t> 

o^3 5-c) •c<ajwniK»*<o£wa t , aiwwr^w* 

Wfc££fctt£«^S;fc*>taHrca * . E.col i Cts 
tt4i^4>0^^-W#ft<^aefWi:. Litmus28i>L< 
t438(New England Biolabs, Beverly, Mass., USA)cO^ 

■ffu^TA 0 . -eftfcfcL PUC <y?-£i>htLT^ 

«DNA<OffiJfltt. Z*«ffi<OHt^^-t=it^Tffi 

mMfr&fr&mMtfl 0 — 1 0 0fgftU,Ifc£^LT£ 
!tcO-C(Hilleinann D.et al., 1991, Nucleic Acids Res 



19:777) . Litmus^yy-^'MB WM^^tstl 
Litmus^? y-&ffll^5 ,T , -eittC«t OE. 

coliff±£M13 ^A'-7 r-y'CioTS^-li-C- 

[00 52] *JI^DNAS5>J> «ftC7Uy L> x>-y 

SERS icoDNAEJiJ. L 

oy£3$V>X M--Th- S-fe^/D?-^-, ^CtipAfc 
ilXeraE* 7"P : £-^-tCO^:<- (04) . JlftSrfi 1 ? 

4£S7*5>fv-£JBvvcpCRl;:J:9JffllU ClOP 

CR^^iStU^y^-. fei±\ pErmE t>L<{4pT 
ipA (cyo-y-fb-r-S (05) . <X^X\ #7"U^-y 

zmmthMmmzm^x (mar. ryt^yy 

Wtt»^^»#&AseIg|Hi£fHV^ . ±te^^^h 
IK? ^— rttffifiJ^J; d fc^T . SW<031fzr?t> L < 

ass***. ffle<o£*u>»tf>»£ 

^tOJMWSJH**, JOKV^uyys^cDfltt**^* 
£>(4\ iiifeo^^-tciO, Jb#LfcffljrC7"9x 

3-ti-S£ fete* OScffi******* 

[00 53] X h 1/7 h S -fe ^tc*j»t*«fBBft<^WI 
fl^ro^-^-gSJi, ermE» fciT/tipA, ^-^ti 5 ' 

"^SSIH&KfSW^^Kunkel TA, 1985, Proc. Natl. Ac 
ad. Sci. U.S.A., 82:488-492). V>#-*V=fZ?l' 

w*>3- Hi»itt> -eoa&Fon # i xmm6 
[0054] 

£.m^mmt& z t & . t^*^-c , *j«Heo 

ial bacteria) cOB»*><i>flBfiSn4iffll6TfcS. #ffe 

ftl>. Ufc^o'C, ^!lx{4\ S.ambofaciens . S.aureof 
aciens s S.avermitilis „ S.azureus . S.cinnamonensi 
s , S.coel icolor. S.curacoi . S.erythraeus. S.frad 
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iae .. S.galilaeus , S.glaucescens % S.hygroscopicu 
s „ S. lividans. S.parvulus. S.peucetius „ S.rimosu 
s „ S.roseofulvus s S.thermotolerans, S.violaceoru 
ber mt*W9ttzk*>Xlffl&%m±i:imL* 
i S.roseofulvus W i Ll\ tflRtf, Hopwood, D.A. 
and Sherman, D.H.Ann Rev Genet (1990)24:37-66; O'H 
agan, D.The Polyketide Metabol ites(Ellis HorwoodLi 
mited, 1991) £ N M^CO^'J ^ V&§i±m3o£V'm 

^ftJO^ftSM. Mll£. the American Type Culture 
Col lection (ATCC) „ the Centraal bureau voor Schimmelc 
ultures(CBS) „ t>L < \{iThe Deutsche Sa mm lung fur M 
ikroorganismen und Zellkulturen GmbH (DSM) t> L < I4t 
he Journal "Industrial Property" C (1991) 1,29-40 

jn cftf^fi^ffiosewi^Afts z t wvz 

5. mtii. XM/7hS-feX- V34£$yjW*M^ AT 
CCfr t>MCC 19921 i>L<«:ATCC 19805fc LX . foh^li 
CBS fr^CBS 577.68tLTA^-tl)ii:* { t'#-?.. Z<T) 

K#»T4Mffl*>;tri£i L<\mUi. EP747483tcBE*3 

ixttmz±^x*wmw*tzm*ztifcmmmizm 
rs\ ^x^mzmwth zthx^h. 

[00 55] JJHWWJfiWi. WPHfrtt* <fltf.Ji\ ffl 

ZtifrL>X&Zit&Z fcfcJ: oTa^FUMM-ii is* 4 
(#"Utf. Khosla, C. etal., 1992, Molec. Mi 
crobiol. 6:3237 £#BB) . %$;mzWMa\s J ^~/V 
m^tyXf-l, L < (i*»DN AEfli L<{± 

istgwis]^^ n - K-r s aenswi , 1 liLtwfgJi 

vrni£im^tzm&Liz.vM6m*i&s. *mnz 
m^x-mm-t^m^ts. isuzmiLtiXo 

wtc^rffl^m^-^-tt. pks it^^^^ 
J47W ';^y^5x^-colK¥-3-— <y h^5' c^v* 

<l±^'j3y7- <f) , (flUHT. hUrh 

yyy^nvpw) , m^nm^y^n mi 



IS?iJSr#ty. tac Tn^-^-oJ; d=Sr39*K 

{Si t ^j&T o*- ( *Blttft£4 , 551 , 433 
#) (> *^*^^!§WCti{tl>ffiffl^l.v^i$fL 
4 . «±<*>£Wfc:JtflJ LT . 7 1/ yj ^{tttB^loa 

ft**trfb«r«i t < immmmtm^ixm®*. 

<0WSfK*«>*/i^^-P , Jfc»ftLrtJ:<. flU 

HT. #£^£WW«PJl£*i£»fS7#^t#T t Am. 

[00 56] gw<o«*<5D7uy y vy^jsafr? 

Tfc*&J:ac, lJ3Lh<oa»i^^-t^n-yfl: 
■fiik^TS*. ft* ^4. iiCTi. Mx«f#-co 

f^siifc hewn*) tixftmi-hz\ti>x'Zh. m 

tmV73-=->y hMimt. 'very •/ FPKS*^fig$ 
J: o lz , fflco^y -y b <o^J3 J: y/i 

^co «t d %m&%mm®&wmYir%Mmiz'ji!i%}Th 

X ffl^MS- V Y^-J^X-mitth Z t i,z£ <oitm 
mzmm^tL. zcr>yuhy°?xhZ. fliftDNA 

If. sKUX'f-vy^Un-^feiVrfiB^f-^y) fcffi 
•^t^-f 4 (Hopwood DA, et al., 1985, Genetic M 
anipulation of Streptomyces-A Laboratory Manual , J 
ohn Innes Foundation, Norwich, UK). Z^iTuhTy 

xmi mwmz 1 1 (Mmtzm&t- izt ^mx-h 

(cro-feX-TS ZktfX'% h „ 
[0057] ^cOft^W5rro h Iwai t ± 
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-oTJ. Antibiotics 31 : 959 (1978) it/Omura 
loT*H#fF^4,199,514 #£B»3 tiX V ^ . *H 

h $-tr.X • n-(:7)";77l/AX(Streptomycetes roseofulvu 

wCfcL fcfclffifi. 3->1ft. 7)Va~x. 

»«3fc#T\ 2 0-3 *g 1 0 0 — 1 5 0 B#Ht§ 

IB fcrJKfctfK-f 6 SK* 

mmtiim (xtfJfvfcitA'T^^W'J^y) Sr 

«8/n^ ( m t < ttiftMHlfc i -3 T A¥ L 
fc) *SlffiT, S*S, pH8~1 0T-**(bU x 

* . *3MfcfiL p HSr 5 . 5 HPS L . RJfciI-£$£ 6 
0°CX'£.n>$:VKZ&A,X7 i ** v7VJ y S/yfc? W 

[00 58] 
[Hj&fcW 
Wl 1 

Streptomyces/E. col i i^-v t- )V<7 pSSVtsr it/ 
pSSVaph COffi^SrH3{C^t". PSG5X M^T* 1- S-tXl/ 
7°y 3 ytij: Vf-^X I- W h yW-ftfifE^-Sr^^ 
pGM160(Muth et al., 1989) -y ht LX^ML 

tz. ^7 ^-pGM160g#«^.^ ?-pCZA168(Solenberg 
and Baltz, 1991)#>£>HindIII if Aft t LXhyyAtf 
Y>t:X^^:lZkl l zX , OX^bt: < , ^?*-pGM160 
^BamHIT^^, * LTBclIT'gP^Wtffi'fbL. pSG5 

^yh^VMMffiU Litmus28fej;t/Litmus38(New Eng 
land Biolabs) COWtTizW&L-fc. Litmus^? ?—CT)tf 
UU>^-rtTSnaBI tRtgt^BamHI gUfiSrHffl^L 
JtSG5 ffA^Tjftfi, FpL28SG5 fcJ:t/'pL38 

SG5 SflSioHaBiLfc. pSG5c7)ft/M^TU3y<7)filJ 
5£{^-3Wt, Muthet al.(1988) tCfcoTfBSKSiUt 
J:3(C» *B£T^DNAE?lJ££*3-£T, pL28SG5a 
H iy'pL38SG5a£mT»J: 3 fcftfc. 
[0059] PL38SG5 £KasITiB"ft.U ^#SILJt 
4. 8kb<07 7^yhSrS^ISL-CpL38SG5aS#^:. 
PL28SG5 £KasIfcJ:t/BamHI TigHtU ^/MMStLfc 

4 . akbcvyvr^yhZaTlz^-t-SffrVyrt-lzm 

«6LTpL28SG5a£t#fc. 



GATCCGC AGTACTGCC 

GCGTC ATGACGGCGCG 

7^*Xh^rh>-WttV-:#-£pCZA168 * s ^> 1 • lkb 
<73Bcl I/EcoRI 77^ >- h t LTip-SIU Litmus28CDBa 
mHI/EcoRI gHat^n— WfciU pL28tsr Srftfc. S.fr 
adiae <F>tt~?A >- VjfiffilfE^ (aph) Sr. 1. Okbco 
Sad I 7 7 -/X y Y t LTplJ680 (Hopwood et al . , 198 
5)#»£>#8iU pBluescript SK- (Stratagene , La Jo 11 
a, CA, USAHC^U— Xit.LTpBSaph5rf#?t<, 
[0060] pL28tsr £NdeI-C^»rU ClCDgB{££E.co 
1 i (7) D N A y ^ 5 — t' I COK lenow7 7^>h Tgtfc 

ndlll T'OTU • lkbCD77^yh^^' 

;H£8tLfc. pL28SG5aSrHindIII tJ«tVflpaI'CflJBrU. 
5. 2kbcr)7 7^><y hSry;W#Mt^. CliX^200 
7?/^>hS, <JCfc, aSBLTpSSVtsr*t»fe. pSSV 
tsr Sr. pSSVtsr**>/?>, BamHI fcit/Bglll 5rfflV>T-0J 

[0061 ] pBSaphSrSpelT-tJUrU >IOgP{4SrE.col i 
COD N A--K U ^ I OKlenow7 7^ ^ hT-iUJt-r 

ifcfcioTTilHIiUfc. ^^^^-Sr, <XtC s Ts P 5 
09I«JBrL, 1. lkb<075^yh*y/W*ltL3t. p 
L38SG5aSrEcoRI fci^HpalT'WKIf L. 5. 2kb£7)77 
^^yh^yjUmiLtz. Ztlt, 2007?/^ >-h 
S:, JlfeLTpSSVaph 

[0062] gatgj 2 

erniE* fe <k t/ti P AT o ^ - ^ - £ flRflsfcMHS»ffl'C-&* 

ABI 392 DNA U «V^TT4/"K'J 7 ^ UsTf- 

^^jj-^-KSr9 0 <, CH^T«t. *9>o < 0 fcHWftS 

7^Vf ^T4 'J ^— fe'SrfflV ^?ST-4 B#H3Iig L . 
^cOfMpnlfeiyBamHl TflJBfLfc. ^*)lLfc7 5 

^ y h 5: Li tmus29<7)KpnI t5 X t/'BamH I SPfl t ^ n — y 
■itL. ^^-pTipA HXX/pErwE ^f#fc (05) . 
[0063] 7US Visy7 7*9—ft<rM*<r>Mirf- 
STPCRfcioTifilSU pTipA itZ/ifciipErmE 

[3]t¥ffiT-x-vh^^^-(c^tAiX7t (H5) . jS 

ifctlEWt 6 J: 3 iz L xmm . IfifG £ OTt^ 
•fr5-f-?-&fflv^TPCR{cJ:0»(iL3t. ff^fL^ 
P C RM%fl Sr , BamHI ( & J:tPecD»£pTi P A fcljSM 
■t4«^tJ±**ltJni."CNdeI ) SfflVYOUfcU ^ 
*KL. pErmEBamHI SWit> L< (ipTipA COBamHI 
t NdeIgR{4 1 0MHZ fV-y-itL. ^timpErmTAfc J: 

ermE* 6fc»*Ml€rFG 2riM1S-ri> tmbMGJj 
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[ft] ( 5 ' ) PCR7°7-f V— : CGGGATCCAGOGGTGGAGATCA 
AGTACATGGGTCAGTTGACC 

t i P MZ it-^-T h fzibtDmte^ G £ 4 fc#>*>JH*T»] 
(5' ) PCR7°7- / f V — : CGCATATGGAGATCAAGTACATGG 
GTCAGTTGACC 

pErmE £>L<U:pTi P A t?n- Wttfifclttoae^G 
ZWS-t&tltbn&Xfil (3' ) PCR7°5-f-7- : G 
CGGATCCGTGTCAGTCGTGCGAGCG 
CGCCGCGGTGGC 

[00 64] pE rmTAfeiVpTipTA's^^-^Asel 
tJitXStuITflJifL. *S'Sr*<075^>'h (2.8 
kb) £7VP#fitL£. ISIfiftC. pSSVtsr fccfctfpSSVaph 
^^-^AselfcitfSnaBI T'WBrU *LT*£$r:fr 
(Dyy^Myh (3. 9kb) tWJWLfc. pErmTAfc 
J;lA'pSSVtsr 77^yh^-^tCjiMLTSSVtsr-erni 
TA£f»fc. pTipA iSit^pSBVaph 7 hSr-ftd 
L TSSVaph-tipTAfcfSfc . ti pATo ^-f-lZi.-? 

ais^fcaiiRJHfcfflK *<o*s*, ^-xxburbyz 

tmffttzm^&Z btfX'^h, AseK SnaBI , Stuk Ba 

mHi axx/Mtmmty^y 'jyy??^^-^^ 

[0065]? ^X^-rttOWScOiie^ *fc 

¥Lfr$>ffif& 1 • 6kb(7)SalI77^yhi:Sfe^M 
05' *SSrLitmus38Ha^L. 'i%Wz^ 
SVtsr lco&v>T'SSVtsr- T-rt^LMSrfffc. 
[0066] 9&m 3 

?-£*^MkKfft(danr-,dcnt-)E.coli HePWMJBStf 
fc. Z.^m^hSmLtz^ *-DNA«rfflWCS. livi 
dans, S.coelicolor, S.roseofulvus £: ffi2ft$S^ L „ 



S.roseofulvus^tfXr-W" r-S-fe^Ji. 3fcfcfB$$iX 
7ti>^(Ho P wood D. et al., 1985, Genetic Manipulati 
on of Streptomyces-A Laboratory Manual, The John I 
nnes Foundation, Norwich, UK) L/£¥j££JfM 
XBtrnmLtz. 30EYEiegift2 5ml ( 1 LSfcO : 3 
giODifco -f — K 5 g<7DDifco A? 

h-^ThX. 3gODifco ^r-XJfX K 1 
0 g(r>y)V3— X, 2 5 0 gWX^u— X ; b?U 
-7mzM g C 1 2 &£l/7 >J iyy^^tl^ftim&S. 5 
mMi>J:l/0. 1%T^JD) i25 0^cr>^-yy)Vyy 
xnKv-tfu -eix^JlB^SiSiaSrScaU 2 2 ORPM t- 
fgftLS:*^ 5—8 BPh13 0°CT--f y^-jL^-is a >L 
tz. nL>tLtzm&£l 0. 3%cr>x7Z3—XX'2®m& 
U 0. 5mg/ml (OVY-f—AtSXlfO. 5mg/ml 
? n^^Tf-^ - — fe: (achromopeptidase) £-&tf 4 mlc7))g 
ffi!8*?8(Hopwood et al., 1985, Mitt) KHflWLfc. 

io-i 5^s&t«u mmmv*-* 

rnhTvXMgfflfJKWopwood et al., 1985, Mai) T* 
20*Sfe?tU -8 0°CT'«ffL^. 
[0067] JWM^iWWLfcro bc05 0 

x/1 c^T'JrJ-r-S:. 0. 5~5 us Oy'yXi HDN 

Afc-«t=, io/ii ^ea»7n^fc^«iSK^ff?g+2 

5%<7)PEG 6000 £5 0 0^1 irtf*§$(Hopwood et al. , 
1985,«tiJ) *X\ W&X'l^-iy^^-^Byt 
4£fcfcJ:9fT^>fc. ^«K^*Sr5 0 0/il 
7°9Xr-ifgffi8i:M-£-U 1 0 0— 5 0 0u\ CD 

TV3-h£n£.7U-b ( 1 0. 3%<7)X?n-;*.£ 
*t»CMl-2) JifcHSffc* 3 0*CT'24W^ 
i^-i/3>Lfcl, ■f-^XbUTby (*l?SJK3 0mg 
/L£f#£) iL<«i^v-f >-y (DtaUKl 0mg/L£# 

U:. 

[0068] 



A(SID:1) 8 0kD s &V«tt£^&^#Mi? >n;f 

B(SID:2) AliZffiftilZ* y^LTV^JRtt* WVfi 

C(SID:3) 6»?5MStaF^>fy6^rtS^y^« 
D(SID:4) C^tTWfc^r'Jy^L-CV^ 

ABC by yxHt- *-<0»T*ttAT P 
E(SID:5) «ffifcOT9j ; r-^-xrtKffllsitt&L ; 

F(SID:6) actVA-ORFltBffilLfcJtJSRffidfVT* ; 

1 2-1 4<i?)§?Rjir : ;>M>' 
G (SID : 7) act 1 1 -0RF4(CMji L ^fe^r ^ ? - 

H(SID:8) MmTHzWfiMlZt-yTVyy'LXl^ 
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I (SID:9) fabHC0*^n^*; 4 *y F££j£U#£ 

J (S ID : 10) iiiax 9-9 - Ji- h £MJ£tzMZ& Zb< 

±!Ef abH * tn^ti^tffl^fctiSACP 
K(SID:11) 7^/^7^7x5- tf ; ACP(J) KPKSC 

L(SID:12) PKSy hr^^y^— bf^JL" .y F 

M(SID:13) BiJC0PKS-9-yjL->y h ; t^^^, rg^g^-j 

N(SID:14) PKSCffll^WACP 

0(S1D:15) actVl-GKFAtCdii ; fc-f- < ^ 5 ^ — t F ^ — tf 

P(SID:16) actUHcma^ay Mx^^— 

Q(SID:17) actVIHCMa-f tf/rt F5~tT 

R(SID:18) actIV fcBlifrfS ^ ? 5— fe*/r t F 

S(SID:19) #5£<7)actVI iB&ffc:53< RBM-fi:**^ F 9 

T(SID:20) actVA-0RF5fcBffil-f 4*y>-»«t Fn4fi/5-Hf 
[0069] : 

: 1 : lB?fJO«« : * 

E#ltf>«rtt : ' vf ^-fex 4 : NO 

ffiJflO^ $ : 7 7 or$yfS r/WX: NO 

Met Ala Gly Ser Gly Tyr Ala Tyr Tyr Gin His Leu Ser Gly Asn He 

15 10 15 

Asp Lys lie Asp Val Gly Asp Ala Gly Asn Lys Asp Ala Ala Pro Asp 

20 25 30 

Gly Pro He Asn lie Leu lie He Gly Thr Asp Lys Arg Thr Gly Lys 

35 40 45 

Gly Asn Glu Gly Cys Gly Gly Lys Asp Ser Pro Gly His Ala Asp Thr 

50 55 60 

Asn He Leu Leu Arg Val Ser Ala Asp Arg Thr Asn Thr Thr Gly Leu 
65 70 75 80 

Ser He Pro Arg Asp Leu He Thr Asn He Pro Asp Cys Leu Thr Thr 

85 90 95 

Gin Asp Asp Gly Ser Lys Lys Thr lie Pro Gly Thr Gin Asn Val Arg 

100 105 110 

Phe Asn Thr Ser Leu Gly Gin Glu Gly Arg Asp Pro Gly Cys Thr Met 

115 120 125 

Arg Thr Val Thr Glu Leu Thr Gly Leu Lys Val Asp His Phe Met Met 

130 135 140 

Ala Asp Phe Asn Ala Val Lys Asn Leu Thr Thr Ala Val Asn Gly Val 
145 150 155 160 

Glu Val Cys Val Ala Lys Asp Val Asp Asp Pro Asp Ser His Leu Lys 

165 170 175 

Leu Ser Ala Gly Thr His Lys Val Gin Gly Glu Gin Ala Leu Ala Phe 

180 185 190 

Val Arg Thr Arg His Ser Phe Gly Asn Gin Gly Asp Leu Asp Arg lie 

195 200 205 

Lys Val Gin Gin Gin Phe Leu Gly Ser Leu Ala Arg Gin Leu Lys Ser 

210 215 220 

Glu Asp Thr Leu Thr Ser Pro Lys Lys Leu Tyr Lys Val Ala Glu Ala 
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225 230 235 240 

Ala Thr Asp Ala Leu Thr Val Asp Ser Gly He Gly Ser He Thr Lys 

245 250 255 

Leu Met Ser Leu Ala Lys Glu Leu Gin His He Asn Pro Lys Asn He 

260 265 270 

Thr Phe Val Thr Leu Pro Val Val Asp Asn Pro Ala Glu Lys Val Lys 

275 280 285 

Ala Thr Val Val Leu Asn Glu Thr Asp Ala Asp Pro Gin Gin Ser Ala 

290 295 300 

Leu Gly Gin Ser Leu Asp Val Gly Arg Gin Leu Val Asp Ser Leu Thr 
305 310 315 320 

Asp Gin Asp Pro Arg Asp Gly Lys Thr Val Pro Trp Leu Ala Thr Arg 

325 330 335 

Trp Lys Ala Asp Pro Glu Ala Thr Arg Phe Thr Phe Thr Leu Arg Ala 

340 345 350 

Gly Ala Thr Phe Ser Asp Gly Thr Pro Val Asp Ala Arg Ala Val Lys 

355 360 365 

Ala Asn Phe Asp Ala Val His Glu Leu Gly Ala Ala Ala Ser Arg Gly 

370 375 380 

Ala Val Tyr Leu Asp Gly Tyr Arg Glu Thr Arg Val Ser Gly Ala Arg 
385 390 395 400 

Thr Leu Thr Val Val Phe Asp Lys Pro Asn Ala Gin Phe Leu Arg Gly 

405 410 415 

Thr Ser Thr Val Ser Leu Gly Leu Leu Ser Pro Gly Ser Leu Arg Arg 

420 425 430 

Thr Pro Gin Glu Arg Cys Thr Gly Arg Leu Val Gly Ser Gly Pro Phe 

435 440 445 

Val Leu Asp Arg Tyr Arg Pro Asn Thr Ser Val Thr Leu Asp Arg Arg 

450 455 460 

Lys Gly Tyr Ser Trp Gly Ser Arg Leu Trp Gin Arg Glu Gly Gly Ala 
465 470 475 480 

Tyr Leu Glu Gly Val Glu Tyr Arg He Val Pro Glu Asn Thr Thr Arg 

485 490 495 

Ser Gly Ala Leu Ser Ala Gly Gin Leu Asp Val Ala Thr Ala Leu Ala 

500 505 510 

Pro Gin Asp Arg Glu Arg Phe Ser Ala Pro Gly Trp Ser Leu Leu Thr 

515 520 525 

Arg Thr Ala Pro Gly Val Asp Leu Ser Leu Tyr Val Asn Ala Arg Arg 

530 535 540 

Thr Ala Leu Arg Glu Ala Ala Val Arg Gin Ala Leu Gin Lys Gly He 
545 550 555 560 

Asp Arg Glu Ala Val Ala Thr Thr Phe Leu Ser Ser Arg Lys Leu Ala 

565 570 575 

Ala Thr Ser Val Leu Ser Ser Thr Thr Pro Gly Tyr Thr Asp Leu Gly 

580 585 590 

Asp Arg Leu Ala His Asp Pro Ala Gly Ala Arg Arg Leu Leu Asp Lys 

595 600 605 

Ala Gly Trp Arg Pro Gly Ala Asp Gly He Arg Val Lys Asn Gly Val 

610 615 620 

Arg Leu Arg Leu Asp Ala Val Phe Val Arg Gin Gin Ser Leu Glu Leu 
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625 



630 



635 



640 



Val Gin Gin Gin Leu Lys Asp He Gly Val Glu Leu Arg Leu Arg Gin 

645 650 655 

Leu Thr Val Ser Arg Phe Pro Glu Val Leu Ala Ala Gly Ser Tyr Asp 

660 665 670 

Leu Ser Leu Gin Ser Ala Asn Arg Ala Asp Pro Asp Val Leu Thr Thr 

675 680 685 

Ala Phe Ala Gly Gly Thr Pro Val Ala Asp Ala Arg Leu Arg Ser Glu 

690 695 700 

Leu Arg Arg Ala Thr Ser Ser Thr Asp Glu Ala Thr Arg Ser Ser Leu 
705 710 715 720 

Phe Ala Ala Ala Gin Arg Arg Leu Val Asp Glu Gly His Val Leu Pro 

725 730 735 

Leu Asn Glu Thr Glu Glu Thr Ala Ala Leu Ser Thr Arg Val His Gly 

740 745 750 

Leu Thr Arg Asp Ala Ser Asn Arg Leu Val Leu His Asp Thr Trp Thr 
755 760 765 

Thr Gly 



Met Thr Ala Arg Tyr Leu Ala Arg Arg Leu Gly Arg Val Val Leu Val 

15 10 15 

Val Trp Ala Ala Tyr Thr Leu Ser Phe Ala Val Leu Tyr Leu Leu Pro 

20 25 30 

Gly Asp Pro Val Gin Thr Met Leu Ser Gly Ala Ala Gly Gly Asp Gly 

35 40 45 

Ala Ala Val Asp Pro His Glu Ala Gin Arg Leu Arg His Thr Leu Giy 

50 55 60 

Leu Asp Arg Pro Leu Ala Val Gin Tyr Thr Ser Met Leu Gly His Ala 
65 70 75 80 

Leu Arg Gly Asp Leu Gly Thr Ser He Arg Ser Gly Ala Pro Val Arg 

85 90 95 

Gly Gin Leu Ala Gin Ala Leu Pro Asp Thr Leu Ser Val Ala Leu Pro 

100 105 110 

Ala Leu Val Leu Ser Val Leu Val Ala Leu Cys Leu Ala Leu Leu Gly 

115 120 125 

Ala Trp Pro Arg Arg Arg Ala Leu Arg Arg Ala Ala Thr Ala Leu Pro 

130 135 140 

Ser Leu Gly Thr Ala Met Pro Ser Phe Trp Leu Gly Leu Leu Leu Ala 
145 150 155 160 

Gin Trp Val Ser Phe Arg Trp Gly Leu Leu Pro Ala Thr Gly Gly Gly 

165 170 175 

Arg Ser Pro Arg Ala Thr Leu Leu Ala Ala Leu Thr Leu Ala Leu Pro 

180 185 190 

He Gly Cys Val Leu Ala Gin Val Leu Gly Arg Gly Leu Arg Ala Ala 



770 



[0070] B£IJ## : 2 : 



M^f^/I^: NO 
TVfHryx : NO 



mi 
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195 200 205 

Leu Ala Glu Pro Tyr Ala Asp Val Ala Arg Ser Arg Gly Ala Gly Arg 

210 215 220 

Ala Arg Leu Leu Leu Ala Arg Ala Leu Arg Asn Ala Ser Val Ala Ala 
225 230 235 240 

Leu Ala Leu Leu Gly Val Val Cys Gly Gin Leu Leu Ala Gly Ala Val 

245 250 255 

Leu Val Glu Thr Val Phe Ala Arg Gly Gly He Gly Arg Leu Ala Met 

260 265 270 

Asp Ala Val Thr Tyr Gin Asp Leu Pro Val Val Gin Gly Val Val Val 

275 280 285 

Leu Ala Ala Leu Val Ala Ala Leu Val Asn Leu Val Val Asp Leu Leu 

290 295 300 

Leu Pro Leu Leu Glu Pro Arg Thr Ala Ser Glu Ala Ala Asp Ala Val 
305 310 315 320 

Pro Ala His 

[007 1] m$m^- : 3 : h#n$/- : WWR 

minim. : mmnmm : 9 >wv 

mncO&Z : 21 AT$./m J^^^r^^: NO 

m\ 

Met Ala Leu Arg Arg Val Ala Ala Leu Trp Arg Ala Pro Gly Leu Ala 

15 10 15 

Leu Ser Leu Leu Val Leu Leu Leu Val Leu Gly Trp Ala Leu Leu Pro 

20 25 30 

Gly Leu Phe Thr Ala Ala Asp Pro Leu Arg Ala Asp Ala Ala His Arg 

35 40 45 

Leu Leu Ala Pro Gly Ala Gly His Pro Leu Gly Ala Asp His Val Gly 

50 55 60 

Arg Asp Leu Tyr Ala Arg Val Val His Gly Thr Ala Arg Ser Leu Gly 
65 70 75 80 

Thr Ala Phe Ala Ala Val Ala Leu Gly Val Leu Ala Gly Gly Ala Leu 

85 90 95 

Gly Ala Val Ala Gly Val Ala Gly Arg Ala Val Asp Ala Val Val Met 

100 105 110 

Arg Val Val Asp Val Leu Leu Ala Val Pro Gly Leu Leu Leu Ser Leu 

115 120 125 

Ala Val Val Ser Ala Leu Gly Phe Gly Thr Ala Gin Val Ala Cys Ala 

130 135 140 

Val Gly Val Gly Thr Val Gly Gly He Ala Arg Val Ser Arg Ala Gin 
145 150 155 160 

Val Arg Arg Val Arg Gly Gly Glu Tyr Val Glu Ala Ala Arg Leu Ala 

165 170 175 

Gly Val Ala Gly Pro Leu He Leu Leu Arg His He Val Pro Asn Ala 

180 185 190 

Ala Pro Pro Val Leu Ala Leu Ala Val Thr Glu Cys Gly Thr Ala Val 

195 200 205 

Leu Gly Val Ala Ser Leu Gly Phe Leu Gly Phe Gly Ala Pro Pro Pro 
210 215 220 
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Ala Pro Glu Trp Gly Ala Leu He Ser Thr Gly Arg Asp Tyr Leu Val 
225 230 235 240 

Ser Ala Trp Trp Leu Thr Thr Leu Pro Gly Leu Val Leu Val Ala Leu 

24 5 250 255 

Val Val Ala Leu His Arg Val Gly Arg Ala Leu Glu Arg Glu Glu Arg 
260 265 270 

Thr Gly 



Met Thr Pro Ala Asp Lys Pro Thr Asp Glu Arg Ser Pro Val Leu Asp 

15 10 15 

Leu Ser Gly Val Ser Val Ala Tyr Gly Thr Arg Thr Val Leu His Gly 

20 25 30 

lie Asp Leu Arg Leu Ala Pro Gly Gin Val Leu Ala Val Leu Gly Ala 

35 40 45 

Ser Gly Ser Gly Lys Ser Thr Leu Ala Gin Ala Ala Leu Gly Leu Leu 

50 55 60 

Pro Pro Gly Gly Arg Val Thr Ala Gly Arg Val Thr Val Ala Gly His 
65 70 75 80 

Asp lie Thr Ala Leu Ala Pro His Arg Leu Arg Ala Leu Arg Gly Thr 

85 90 95 

Val Thr Gly Leu Val Pro Gin Asp Gin Ala Val Ser Leu Asp Pro Leu 

100 105 110 

Val Arg Val Gly Ala Gin Val Thr Glu Thr Leu Arg Ala His Arg Leu 

115 120 125 

Glu Asp Arg Arg Glu Ala Ala Arg Arg Ala Val Pro Leu Leu Gly Glu 

130 135 140 

Ala Gly He Glu Ala Pro Gly Pro Leu Ala Arg Ala Tyr Pro His Ala 
145 150 155 160 

Leu Ser Gly Gly Gin Arg Gin Arg Val Leu Val Ala Gly Ala Phe Ala 

165 170 175 

Ala Arg Pro Pro Leu Val Val Ala Asp Glu Pro Thr Ser Ala Leu Asp 

180 185 190 

Ala Thr Val Arg Arg Arg Val Met Asp Arg Phe Ala Ala Leu Val Ala 

195 200 205 

Ala His Gly Thr Ala Val Leu Leu Val Thr His Asp Phe Arg Leu Ala 

210 215 220 

Arg Glu Arg Ala Asp Gin Val Ala Val Leu Ala Asp Gly Arg Leu Val 
225 230 235 240 

Glu Ser Gly Pro Ala Ala Arg Val Leu Asp Arg Pro Ala His Pro Tyr 

245 250 255 

Thr Arg Arg Leu Thr Gly Ala Gly Arg Arg Val Ala Ala Arg Gly Thr 

260 265 270 

Ala Pro Arg Ala Ser Gly Thr Pro Val Val Arg Ala Arg Asp Leu Val 

275 280 285 

Lys Glu Tyr Arg Arg Asp Gly Arg Arg Val Arg Ala Val Asp Gly Val 



[0072] E#|#^ : 4 : 



M^f^/k NO 

ry^yx : no 
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290 



295 



300 



Gly Phe Thr Val Arg Glu Gly Glu Phe Phe Ala Leu Val Gly Glu Ser 
305 310 315 320 

Gly Ser Gly Lys Ser Thr Thr Ala Arg Leu Val Thr Gly Leu Thr Ala 

325 330 335 

Pro Thr Ser Gly Ala Val Glu His Ala Pro Ala Pro Val Arg Pro Gin 

340 345 350 

Leu Val Gin Gin Ser Pro Tyr Ala Ala Phe Asp Pro Arg Trp Thr Val 

355 360 365 

Arg Arg He Val Glu Glu Pro Leu Arg Ala Arg His Val Pro Gly Ala 

370 375 380 

Arg Arg Arg Ala Arg Leu Arg Glu Leu Leu Ala Leu Val Gly Leu Asp 
385 390 395 400 

Glu Glu Leu Leu Ala Arg Arg Pro Arg Glu Leu Ser Gly Gly Gin Arg 

405 410 415 

Gin Arg Val Ala Leu Ala Arg Ala Leu Ala Pro Glu Pro Arg Leu Leu 

420 425 430 

Val Cys Gly Glu Pro Val Ala Ala Leu Asp Pro Val Ala Arg Glu Arg 

435 440 445 

Val Val His Leu Leu Glu Arg Leu Arg Ala Glu Leu Gly Leu Thr Cys 

450 455 460 

Leu Phe Val Ser His Glu Leu Asp Val Val Arg Arg Leu Cys Gly Arg 
465 470 475 480 

Val Ala Val Met Arg Gly Gly Arg Leu Leu Glu Ser Gly Pro Val Gly 

485 490 495 

Glu Val Leu Ser Ala Pro Ser Gin Pro Tyr Thr Arg Ala Leu Leu Ala 

500 505 510 

Ala Glu Ala Gly Pro Ser Asp Thr Pro Gly Ala Gly 
515 520 



Met Asn Glu He Thr Val Glu He Trp Thr Asp Val Val Cys Pro Trp 

15 10 15 

Cys Tyr He Gly Lys Arg Arg Phe Glu Arg Ala Leu Ala Ala Phe Asp 

20 25 30 

Ala Lys Glu Asp Val Arg Val His Trp Arg Ser Phe Glu Leu Asp Pro 

35 40 45 

Ala Ala Leu Arg Val Thr Asp Glu Thr lie Pro Glu Arg Met Leu Arg 

50 55 60 

Arg Gin Gly He Pro Pro Glu Gin Ala Ala Glu Leu Leu Ala Gly Val 
65 70 75 80 

Ser Ala Gin Ala Glu Ala Glu Gly Leu Glu Tyr His Leu Asp Arg Ala 

85 90 95 

Arg Pro Cys Asn Thr Phe Asp Ala His Arg Leu Ala His His Ala Gly 

100 105 110 

Thr Arg Gly Leu Ala Glu Thr Phe Gin Glu Arg Leu Met Cys Ala Tyr 



[0073] U5lJ#f - : 5 : 



: NO 

T>^*l>X : NO 



mi 
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115 



120 



125 



Thr Ala Glu Gly Val Ser Val Gly Asp His Pro Thr Leu Leu Ala Leu 

130 135 140 

Ala Glu Glu Ala Gly Leu Asp Ala Ala Ala Ala Ala Glu Val Leu Ala 
145 150 155 160 

Gly Asp Ala His Ala Glu Asp Val Arg Ala Asp Glu Asp Arg Ala Ala 

165 170 175 

Arg Leu Gly Val Gly Gly Val Pro Ala Phe Val He Gly Gly Arg Trp 

180 185 190 

Ser Val Ser Gly Ala Gin Pro Ala Glu Leu Leu Thr Gly Leu Leu Glu 

195 200 205 

Arg Ala Arg Thr Ala Ala Ala Ala 
210 215 



Met Ser Ser Ser Pro Pro Ala Pro Ala Thr Pro Gly Val Ala Pro His 
15 10 15 

Ser Pro Pro Ala Pro Arg Leu Gly Leu Val Leu Leu Val Cys Cys Leu 

20 25 30 

Ala Gin Phe Leu Val Thr Leu Ser Val Ala He Val Asn Val Ala Leu 

35 40 45 

Pro Asp He Gin Arg Gly Leu Gly Phe Ser Ala Glu Ser Leu Gin Trp 

50 55 60 

Val Val Asn Ala Tyr Thr Val Thr Phe Ala Gly Phe Leu Leu Leu Gly 
65 70 75 80 

Gly Arg He Ala Asp Leu Phe Gly Arg Arg Arg lie Phe Leu Ala Gly 

85 90 95 

Val Ala Leu Phe Ala Leu Ala Ser Leu Ala Gly Gly Leu Ser Gin Asn 

100 105 110 

Ala Gly Thr Leu Val Ala Ala Arg Ala Val Gin Gly Leu Ala Ala Ala 

115 120 125 

Val He Ala Pro Thr Thr Leu Ala Val Leu Gly Thr Ser Phe Lys Asp 

130 135 140 

Pro His Gin Arg His Arg Ala Phe Gly Ala Trp Gly Ala Val Ser Gly 
145 150 155 160 

Ala Gly Gly Ala Phe Gly Ala Leu Ala Gly Gly Ala Leu Thr Asp Ala 

165 170 175 

Phe Ser Trp Arg Trp Val Leu Phe Val Asn Leu Pro He Gly Val Leu 

180 185 190 

Leu Leu Ala Gly He Ala Trp Gly lie Ser Glu Leu Arg His Ala Gly 

195 200 205 

Glu Asp Arg Arg He Asp Val Ala Gly Ala Leu Thr Val Thr Leu Gly 

210 215 220 

Leu Leu Ala Leu Val Leu Gly He Val Gin Ser Gly Pro His Gly Trp 
225 230 235 240 

Gly Ser Ala Ala Thr Leu Val Pro Leu Leu Gly Gly Leu Ala Leu Leu 



[0074] i££[J#-^ : 6 : 
K£J<0£3 : 5 1 77$y|S 



yvf#4:r 4iV\> : NO 
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mi 
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245 



255 



Gly Ala Phe Val Leu Val Glu Gly Arg Phe Ala Pro Gin Pro Leu He 

260 265 270 

Pro Leu Gly He Phe Arg Ser Arg Ser Val Val Ala Ala Asn Val Val 

275 280 285 

Ala Met Thr Ser Gly Ala Ala Leu Phe Ser Met Phe Tyr Phe Leu Thr 

290 295 300 

Leu Phe Leu Asn Gin Val Arg Asp Tyr Ser Pro Leu Arg Thr Gly Phe 
305 310 315 320 

Ala Tyr Leu Pro Leu Ala Leu Ala lie Met Val Ala Ala Gin Phe Ser 

325 330 335 

Ala Ala Leu Val Arg Val Leu Gly Pro Arg Thr Thr Leu Leu Val Ser 

340 345 350 

Met Ala Leu Thr Ala Ala Gly Leu Leu Trp Leu Ser Arg Leu Thr Glu 

355 360 365 

Asp Ser Gly Phe Ala Gly Gly Leu Leu Gly Pro Thr Leu Val Val Gly 

370 375 380 

He Gly Gin Gly He Ser Met Ser Ala Ser Ala He Ala Gly Val Ala 
385 390 395 400 

Gly Val Arg Pro Gin Gin Ala Gly Leu Ala Ser Gly Leu Leu Asn Ala 

405 410 415 

Thr Arg Gin Leu Gly Gly Ala Leu Gly Leu Ala Val Val Ala Ala Val 

420 425 430 

Ala Thr Ser Arg Ala Asp Gly Leu Leu Asp Gly Val Ala Arg Pro Thr 

435 440 445 

Ala Glu Leu Ala Arg His Ala Gin Ala Ser Gly His Pro Leu Ser He 

450 455 460 

Ala Val Ala Ala Ala Leu Ser Ala Val Gly Leu Leu Ala Ser Leu Ala 
465 470 475 480 

Ala Pro Gly Arg Ser Pro Ala Pro Thr Gly Thr Arg Thr Gly Gly Asp 

485 490 495 

Ser Ala Ala Pro Ala Pro Ala Ala Ala Pro Ala Ala Thr Gly Thr Thr 

500 505 510 

Gly Pro Gly Glu He 



Met Glu He Lys Tyr Met Gly Gin Leu Thr Met Arg Trp Glu Gly Arg 

15 10 15 

Glu Lys Leu Pro Ser Ala Arg Lys Pro Arg Thr Val Leu Ala Leu Leu 

20 25 30 

Leu Leu Asn Asp Lys Thr Pro Val Thr Thr Ser Ala Leu He Thr Glu 

35 40 45 

Leu Trp Gly Glu Asn Pro Pro Arg Ser Ala Leu Thr Thr Leu Gin Thr 

50 55 60 

Tyr He Leu Gin Leu Arg Lys Cys Leu Ala Ala Met Ser Gly Arg Ser 



515 



[0075] ffiJdSf - : 7 : 



J\4 *M?7M iVV : NO 
7>f^yX : NO 



mm 
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65 70 75 80 

Leu Ala Cys He Ser Glu Lys Thr Leu Val Thr Trp Pro Cys Gly Tyr 

85 90 95 

Leu Ala Arg Leu Pro Ala Asp Ala Thr Ser Asp Val Ala Glu Phe Arg 

100 105 110 

Arg Phe Ala Arg Glu Gly Arg Glu Ala Glu Arg Arg Gly His Leu Ala 

115 120 125 

Glu Ala Val Arg Ser Tyr Arg Ala Ala Leu Ser Leu Ser Gin Gly Pro 

130 135 140 

Leu Leu Ala Asp He Glu His Gly Pro Leu Leu Arg Ala Glu Ala Val 
145 150 155 160 

Arg Met Glu Glu Cys Arg Leu Ser Leu Val Glu Arg Ser lie Glu Gly 

165 170 175 

Asp Leu Leu Leu Gly Arg His Arg Glu Val Val Ser Glu Leu Ser Ala 

180 185 190 

Leu Val Ala Gin Tyr Pro Tyr His Glu Gin Leu Thr Gly Gin Leu Met 

195 200 205 

Val Ala Leu Val Arg Cys Gly Arg Arg Gin Asp Ala Leu Ala Val His 

210 215 220 

Gin Arg Leu Arg Ala Arg Met Val Glu Asp Leu Gly Leu Glu Pro Ser 
225 230 235 240 

Ser His Leu Arg Ala Leu Gin Ser Ala Val Leu Ser Gly Glu Pro Leu 

245 250 255 

Pro Gly Pro Pro Gly Thr Gly Gly Glu He Pro Thr Pro Tyr Ala Gly 

260 265 270 

Ala Phe Ala Thr Ala Ala Arg Ser His Asp 
275 280 
[0076] : 8 : N*u$A- : ttUtt 

nmcr>M% : 1 7 1 r 5 j m ^ vf tf-fe'r 4 J])V : NO 

ia?iJc7)S! : Tyf-fe^ : NO 

mm. : -*« 

mi 

Met Asn Glu Thr Arg Thr Ala Ala Arg Thr Gly Gin Val Gly Pro Val 
15 10 15 

Asp Ala Glu Gly Phe Arg Ala Ala Met Ser Cys Phe Pro Ala Gly Val 

20 25 30 

Val Leu Val Thr Thr Arg Glu Glu Asp Gly Thr Pro Arg Gly Phe Thr 

35 40 45 

Ala Ser Ser Phe Cys Ser Val Ser Leu Ala Pro Pro Leu Val Ser Val 

50 55 60 

Cys Gin Gly Thr Gly Ala Gin Ser Tyr Gly Ala Phe Gin Glu Cys Ala 
65 70 75 80 

Arg Phe Ala Val Ser Val Leu Arg Ser Gly Gin Arg Glu Leu Ala Ser 

85 90 95 

Arg Phe Ala Thr Arg Gly Ala Asp Lys Phe Gly Gly Gly Gly Leu Val 

100 105 110 

Ala Leu Glu Gly Ser Gly Leu Leu Val Ala Ala Asp Ala Leu Val Thr 

115 120 125 

Leu Glu Cys Ala Val His Ala Arg His Leu Ala Gly Asp His Val He 
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130 135 140 

Leu Val Gly Glu Val Arg Gly Val Gly Gin Gly Glu Gly Glu Pro Leu 
145 150 155 160 

Val His Trp Glu Arg Gly Phe Arg Ala Leu Arg 
165 170 
[0077] : 9 : htfn^- : B3M 

ffi^:R2 : 3 3 6 T 5 J W >M ^-fe-f < : NO 

m$\<om : rsyis ryf-t^x : no 

Met Thr Gly Glu Ala Glu Met Leu Gly Thr Arg Pro Val Val His Ser 

15 10 15 

Arg Leu Leu Gly Val Gly Gly Tyr Arg Pro Arg Arg Ser Val Asp Asn 

20 25 30 

Ala Glu Leu Cys Ala Thr Val Ala Ser Thr Pro Glu Trp He Glu Thr 

35 t . 40 45 

Arg Ser Gly He Arg Ala Arg Gly Phe Ala Ala Pro Asp Glu Thr Leu 

50 55 60 

Arg Phe Met Gly Arg Ala Ala Ala Glu Lys Ala Leu Ala Arg Ala Gly 
65 70 75 80 

Val Leu Pro Asp Gly He Asp Leu Val Leu Val Ala Ser Met Ser Arg 

85 90 95 

Leu Glu Gin Thr Pro Pro Leu Ala Val Leu Leu Ala Glu Asp Leu Gly 

100 105 110 

Ala Arg Ala Ala Ala Gly Leu Asp Val Ser Gly Ala Cys Ala Gly Phe 

115 120 125 

Cys His Ala Leu Ala Leu Ala Ser Asp Ala Val Arg Ala Gly Ser Ala 

130 135 140 

Arg His Val Leu Val Val Gly Thr Glu Arg Met Thr Asp Leu Val Glu 
145 1 50 155 160 

Arg Ala Asp Arg Thr Val Ser Val Leu Phe Ala Asp Gly Ala Gly Ala 

165 170 175 

Ala Val Val Gly Pro Ser Ala Arg Pro Gly He Ser Pro Pro Ala Arg 

180 185 190 

Gly Ala Ala Gly Arg Tyr Ala Gly Ala Leu Arg Met Asp Arg Gly Trp 

195 200 205 

Asp Thr Phe Ala Ala Asp Pro Ser Leu Gly Arg Pro Trp Met Arg Met 

210 215 220 

Asp Gly Arg Arg Val Phe Arg Trp Ala Met Asp Glu Val Thr Pro Arg 
225 230 235 240 

Ala Ala Glu Leu Leu Arg Glu Ser Gly He Glu Pro Glu Ala Leu Asp 

245 250 255 

Ala Phe Val Pro His Gin Ala Asn Leu Arg Met He Glu Leu Met Ala 

260 265 270 

Glu Arg Leu Gly Leu Pro Glu Arg Thr Ala Val Ala Arg Asp Val Val 

275 280 285 

Arg Ala Gly Asn Thr Ser Ala Ala Ser Val Pro Leu Ala Leu Glu Ala 

290 295 300 

Leu Leu Asp Ser Gly Glu Val Gly Ser Gly Asp Arg Ala Leu Leu Val 



(24) 



*#HPF 1 0-94395 



305 310 315 320 

Gly Phe Gly Ala Gly Leu Asn Tyr Ala Ala Gin Val Val Glu Leu Pro 
325 330 335 

[0078] E90«# : 1 0 : h^n^'- : BJM 

: 8 5 A^-bf^;l/ : NO 

ffiyij^a : t$sm ry^yx : NO 

mm : -*« 

Met Ser Ala Phe Thr Leu Thr Glu Phe Lys Lys Leu Val Glu Gin Ser 
15 10 15 

Tyr Asp Ala Glu Ser Ala Glu Ala Leu His Gly Gin Ala Leu Asp Thr 

20 25 30 

Ser Phe Thr Asp Leu Gly Tyr Asp Ser Leu Thr Val Tyr Glu He Val 

35 40 45 

Thr Arg lie Gin Asp Glu His Gly Val Thr Val Pro Asp Glu Glu Leu 

50 55 60 

Asp Leu Leu Asp Thr Pro Arg Ala Leu He Ala Tyr Val Asp Ala Arg 
65 70 75 80 

Ala Gly Ser Arg Thr 
85 

[0079] mm^- : 1 1 : h^y- : ttlStt 

i»itf>fttt : sm<vtm :?y^?n 

%&\CT)M:$ : 3 5 1 T 5 SM ' W tf^x A tifts : NO 

W\<nw : t$sm ry^yx : no 

mm 

Met Arg Ser Glu Gly Gly Thr Glu Glu Glu Gly Ala Pro Val Val Ala 

15 10 15 

Leu Leu Leu Pro Gly Gin Gly Ala Gin Arg Ala Arg Met Ala Ala Gly 

20 25 30 

Leu His Gly Val Val Pro Glu Phe Thr Thr Ala Val Glu Glu Cys Phe 

35 40 45 

Ala Val Trp Gly Thr Trp Gly Glu Glu Leu Arg Ala Arg Trp Leu Asp 

50 55 60 

Gly Ala Gly Gly Glu Glu Ala Leu Glu Arg Ala Ala Val Ala Gin Pro 
65 70 75 80 

Leu Leu Phe Ala Val Gly Tyr Gly Leu Gly Arg Ala Leu Gly Ala Gly 

85 90 95 

Ala Gin Gly Ala Pro His Leu Leu Leu Gly His Ser Val Gly Glu Leu 

100 105 110 

Ala Ala Ala Ala Leu Ala Gly Val Cys Ala Pro Gly Ala Ala Leu Arg 

115 120 125 

Leu Leu Ala Glu Arg Asp Ala Val Leu Arg Ala Ala Pro Ser Gly Gly 

130 135 140 

Met Leu Ala Val Ala Ala Pro Val Asp Asp Leu Arg Pro Tyr Val Gly 
145 150 155 160 

Ala Asp Val Val Val Gly Ala Val Asn Gly Pro Arg Gin Thr Val Leu 

165 170 175 

Cys Gly Pro Glu Ala Pro Leu Arg Ala Val Ala Arg Arg Leu Ala Asp 
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180 185 190 

Asp Gly Leu Thr Ala Arg Arg Leu Gin Ala Asp Val Pro Phe His Ser 

195 200 205 

Pro Ala Leu Ala Gly Ala Ala Arg Arg Leu Thr Arg Ala Ser Ala Glu 

210 215 220 

Arg Val Ala Arg Trp Arg Pro Pro Ala Val Pro Leu Trp Ser Gly Arg 
225 230 235 240 

Thr Gly Arg Ala Leu Thr Pro Gly Glu Ala Val Arg Ala Ala Phe Trp 

245 250 255 

Cys Gly Gin Leu Ala Ala Pro Val Leu Tyr Trp Pro Ala Leu Gly Asn 

260 265 270 

Leu Leu Ala Thr Ala Thr Ala Thr Ala Thr Thr Thr Gly Gly Gly Arg 

275 280 285 

Gly Val Val Leu Leu Asp Ala Ser Pro Asp Gly Ser Leu Gly Ala Pro 

290 295 300 

Ala Arg Arg His Pro Ala Val Arg Ser Gly Ala Ala Arg Val Val Arg 
305 310 315 320 

Leu Leu Pro Ala Arg Pro Gly Asp Pro Ala Asp Asp Val Arg Ala Phe 

325 330 335 

Arg Ala Ala Leu Gin Gin Ala Gly Gin Val Val Arg Asp Gly Gly 
340 345 350 

[0080] : 1 2 : htfn^- : EIM 

f!#ltf>«rtt : mi<Dim : 9 >W M 

SJflcOfiS : 4 2 5T$JM ;vf tf-fer A *)V : NO 

gS^iJcOS : T^/m TVf^^ : NO 

mm 

Met Asn Arg Gin Val Ala Val Thr 
Gly lie Gly Val Val Ala Pro Gly 
1 5 
10 15 
Gly lie Gly Arg Lys Pro Tyr Trp 
Glu Gin Leu Thr Ser Gly Arg Thr 

20 

2 5 3 0 

Ala Thr Arg Ala lie Ser Phe Phe 
Asp Ala Ser Pro Phe Arg Ser Arg 

35 40 
4 5 

lie Ala Ala Glu Val Asp Phe Asp 
Pro Ala Ala Ala Gly Leu Ser Pro 
5 0 5 5 

60 

Arg Glu Val Arg Arg Met Asp Arg 
Ala Ala Gin Phe Ala Val Val Ser 
6 5 70 

75 80 
Ala Arg Glu Ser Leu Ala Asp Ser 
Gly Leu Asp Val Ala Asp Leu A s"-p 

8 5 
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O 1 
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Se 
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Ar 
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G 1 


y 


Ph 
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23 


5 




A 1 


a 


A 1 


a 


Leu 


G 1 


y 


H i 


s 




25 


0 








A 1 


a 


H i 


s 


G 1 y 


Ty 


r 


A 1 


a 


265 












Ty 


r 


H i 


s 


H i s 


G 1 


y 


Ar 


g 




I 1 


e 


Ar 


g 



Ar g lie G 1 y 

Va 1 G 1 y G 1 y 
1 00 

1 1 0 

G 1 u Arg G 1 u 

Ser Gly Arg 
115 

12 5 

Asp Leu Ser 

Tyr Asp Ala 

140 

Ser Leu Ala 

lie Gly Ala 



Ala Va 1 Va 1 

Gly lie Asp 
1 65 

Ala Arg Asp 

Ala Asp V a 1 
1 80 

19 0 

Gly Th r Asp 

Ala Va 1 Ala 
19 5 

20 5 

lie L y s Ala 

Asp Pro Ala 

220 

Pro Phe Asp 

V a 1 Leu Ala 



Va 1 Leu Va 1 
Ala Arg Ala 
2 4 5 

Va 1 Tyr Ala 
Th r Arg C y s 
260 

2 70 

Met Th r Gly 
G 1 u Met .Ala 
275 

285 

His Ala Leu 



95 

Va 1 Ser lie 
Thr Thr 



Tyr Leu Ala 
Gin Tr p 

120 

Tyr Leu Ser 
Phe Thr 
1 3 5 

Arg G 1 u Va 1 
G 1 u Gly 
1 5 0 

160 

Ser Thr Gly 
Ser Leu 

1 7 5 

Leu lie Ala 
Va 1 Leu 



Thr Pro lie 
Cy s Phe 

200 

Thr Ser Pro 
His Ala 
2 1 5 

Arg Glu Arg 
G 1 u Gly 
23 0 

240 

Leu Glu Glu 
Arg Asp 

25 5 

Leu Val Ser 
A s n Ala 



Leu Th r Pro 
Glu Ala 

280 

Ala Glu Ser 



Gly Th r 



Ty r 
Th r Ly s 
30 5 

Th r 
G 1 y Glu 

3 3 0 
Va 1 
G 1 y His 

34 5 

S e r 
Leu Ala 



Pro 
Pro Asp 



Ty r 
Th r Arg 
38 5 

Va 1 
Gin Se r 

4 10 
Asp 

A 1 a 
4 2 5 

[0081] IS?'J#^ : 1 3 : 
RMOSS : 4 2 6^571! 

»o» : -*« 

Met Thr Thr 
1 

Ala Leu Pro 

Leu Gly Thr 
35 

Leu Arg Pro 
50 

Val Gly Arg 
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Asp 
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A 1 a 


A 1 a 
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Cy s 
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P 
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5 
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Asp 


Arg 
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0 








39 5 












400 






G 1 y 


S e r 


G 1 y 


Phe 
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Phe 
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420 



yvfjtf-feT- : NO 

rw^x : no 



Ala Pro Ser Arg Thr Ala Gin Gly Ala Pro Pro Gly Ala 

5 10 15 

Pro Val Phe Thr Gly lie Gly Val Ala Ala Pro Asn Gly 
20 25 30 

Glu Glu Trp Trp Ala Ala Thr Leu Arg Gly Glu His Gly 

40 45 
Val Thr Glu Tyr Asp Ala Ser Gly His Pro Gly Gly Leu 

55 60 
Val Pro Asp Phe Asp Ala Ala Arg His Leu Pro Gly Arg 
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65 



70 



75 



80 



Leu Leu Pro Gin Thr Asp Arg Val Thr Arg Leu Ala Leu Val Ala Ala 

85 90 95 

Asp Glu Ala Leu Lys Asp Ala Ala Val Asp Pro Ala Arg Leu Pro Glu 

100 105 110 

Tyr Gly Ala Ser Ala Val Thr Ser Asn Ala Thr Gly Gly Phe Glu Phe 

115 120 125 

Thr His Arg Glu lie Arg Lys Leu Trp Thr Glu Gly Pro Ala Arg Val 

130 135 140 

Ser Val Tyr Glu Ser Phe Ala Trp Phe Tyr Ala Val Asn Thr Gly Gin 
145 150 155 160 

He Ser He Arg His Gly Met Arg Gly Pro Gly Ala Val Val Val Ala 

165 170 175 

Asp Gin Ala Gly Gly Leu Asp Ala Leu Gly Gin Ala Arg Arg Val Leu 

180 185 190 

Arg Lys Gly Gly Val Leu Ala Val Ser Gly Gly Val Glu Ser Ala Leu 

195 200 205 

Asp Pro Trp Gly Leu Ala Ala His Ala Ser Ser Gly Thr Leu Ser Arg 

210 215 220 

Ser Gly Asp Pro Ala Thr Ala Tyr Leu Pro Phe Asp Arg Arg Ala Leu 
225 230 235 240 

Gly Thr Val Val Gly Glu Gly Gly Ala Leu Leu Thr Leu Glu Thr Pro 

245 250 255 

Arg His Ala Glu Glu Arg Asp Ala Pro Arg He Tyr Gly Glu Leu Ala 

260 265 270 

Gly Tyr Ala Ala Thr Phe Asp Pro Pro Ala Gly Ser Gly Arg Pro Pro 

275 280 285 

Gly Leu Glu Arg Ala Ala Arg Leu Ala Leu Ala Asp Ala Gly Leu Ala 

290 295 300 

Pro Gly Asp Val Asp Val Val Phe Ala Asp Ala Ala Gly Leu Pro Ala 
305 310 315 320 

Ala Asp Ala Ala Glu Ala Ala Ala Leu Arg Ala Leu Phe Gly Pro Gly 

325 330 335 

Gly Val Pro Val Ser Val Pro Lys Thr Gin Thr Gly Arg Leu Ala Ser 

340 345 350 

Gly Gly Pro Ala Leu Asp Val Ala Ala Ala Leu Leu Ala Leu Arg Asp 

355 360 365 

Gly Leu Val Pro Pro Ala Val His Leu Asp Glu Val Asp Pro Ala Tyr 

370 375 380 

Gly Leu Asp Leu Val Arg Asp Thr Pro Arg Ala Leu Pro Leu Arg Thr 
385 390 395 400 

Ala Leu Vai Leu Ala Arg Gly His Gly Gly Phe Asn Ala Ala Val Val 

405 410 415 

Val Arg Gly Arg Arg Arg Pro Arg Thr Ala 



420 



425 

^WsK-feT 4i])V : NO 
TVf-feyX : NO 
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mm 

Leu 

Leu 
2 5 
Leu 

A 1 a 

Leu 



[0083] : 1 5 

BW<0«rtt : 

KWtf>£§ : 160T$SM 



Met Se r 

Ly s Ly s 
1 

1 0 

Ala G 1 y 

Ala G 1 y 



Ph e Va 1 
Ala Leu 



V a 1 Leu 
Leu Th r 
50 

A r g Leu 
Asp G 1 u 
6 5 

75 

Ala Th r 



A 1 a 
Leu 



G 1 u 
G 1 u 



Asp 
Leu 
3 5 

G 1 n 

Asp 

60 
G I y 
Va 1 



A 1 a 



Leu Th r 
Leu Ala 



Asp 
Leu 
20 

Leu 
G 1 u 

4 5 
G 1 n 
G 1 u 



Th r 

A s n 



Asp 
Asp 

3 0 
G 1 y 
Th r 



Va 1 
G 1 u 

1 5 
S e r 
Th r 



Asp 
Th r 



Va 1 
Pro 



Ty r Asp 
Ala Ala 



Arg Ty r 
Th r Va 1 



Pro Arg 
T h r T h r 



G 1 y 
G 1 y 
5 5 

G 1 u 
Pro 



Asp 



Asp 



Se r 



40 



I 1 e 



Leu 



70 



80 



EM 

Met 
1 

Gly 

Tyr 

Ala 

Pro 

65 

Asn 

Ser 

Phe 

He 

Glu 
145 

[00 84] KW## : 1 6 : 



Thr Thr Thr Thr Pro 
5 

Asp Ala Ala Arg Ser 
20 

Ala Arg Gin Ala His 
35 

Ala Thr Phe Ala Ala 
50 

Ala Ala Arg Gly Arg 
70 

Ala Arg Arg Phe Ala 
85 

Met Leu Asp Val Arg 
100 

Tyr Ala Leu Val Val 
115 

Gly Pro Ser Cys Val 
130 

Leu Arg Thr Leu Ser 
150 



;vf itf-feT : NO 

T^fHryx : NO 



Pro Asp Asp Val Arg Ala Gly Ser Leu Pro 



10 



15 



Ala Ala Leu Tyr Thr Glu Val Gin Ala Phe 



25 



30 



His Leu Asp Ala Val Arg Ala Glu Glu Phe 



40 



45 



Glu Gly Val Phe Ala His Ser Pro Asp Thr 



55 



60 



Ala Ala He Ala Glu Glu Val Arg Gly Phe 



75 



80 



Asp Asp Pro Val Gin Arg Arg His Trp Phe 



90 



95 



Pro Gly Glu Asp Gly Ala Val Glu Thr Glu 



105 



110 



Val Thr Arg Pro Asp Ala Ala Leu Pro Val 



120 



125 



Val Arg Asp Val Leu Val Arg Glu Gly Gly 



135 



140 



Arg Gin Val Thr Gin Asp Arg Thr Leu Leu 



155 

SJ»J*>£$ : 2 7 lTS^l 



160 



30) 
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*\A1fi*t : T<i3)V : NO 

ry^yx : no 



Met Thr Thr Ala Ala Pro His Thr Arg Pro Gly Glu Ala Gly Thr Thr 
15 10 15 

Arg Gly Pro Ala Leu Val Thr Gly Ala Thr Arg Gly He Gly Leu Ala 

20 25 30 

Val Ala Glu Ala Leu Val Ala Arg Gly Tyr Pro Val Val Val Cys Ala 

35 40 45 

Arg Asp Ala Glu Ala Val Ala Arg Thr Val Lys Glu Leu Ala Ala Gly 

50 55 60 

Gly Ala Arg Val Glu Gly Val Val Ala Asp Val Thr Asp Ala Ala Ser 
65 70 75 80 

Val His Glu Leu Val Ala Thr Thr Val Ala Arg Phe Gly Pro Val Glu 

85 90 95 

Val Leu Val Asn Asn Ala Gly Arg Ser Gly Gly Gly Val Thr Ala Glu 

100 105 110 

Leu Ser Glu Ser Leu Trp Asp Asp Val He Ala Thr Asn Leu Lys Ser 

115 120 125 

Val Phe Leu Val Thr Arg Glu Val Leu Thr Thr Gly Gly Met Thr Gly 

130 135 140 

Arg Gly Arg Gly Val Val Asn He Ala Ser Thr Gly Gly Lys Gin Gly 
145 150 155 160 

Val Val Phe Gly Ala Pro Tyr Ser Ala Ser Lys His Gly Val Val Gly 

165 170 175 

Phe Thr Lys Ala Leu Gly Leu Glu Leu Ala Arg Ser Gly He Thr Val 

180 185 190 

Asn Ala Val Cys Pro Gly Tyr Val Glu Thr Pro Met Ala Ala Gly Val 

195 200 205 

Arg Arg His Tyr Ala Asp Leu Trp Asp Val Thr Glu Glu Asp Val Leu 

210 215 220 

Ala Arg Phe Glu Ala Lys He Pro Leu Gly Arg Tyr Thr Arg Pro Asp 
225 230 235 240 

Glu Val Ala Ala Leu Val Asp Tyr Leu Val Thr Asp Ala Ala Ala Ala 

245 250 255 

Val Thr Ala Gin Ala Leu Asn Val Cys Gly Gly Leu Gly Asn Tyr 



Met Thr Thr Thr Thr Thr Gly His Gin Arg Pro Gly Ser Ala Glu His 

15 10 15 

Ser Ala Arg Leu Ala Ala Pro Pro Ala Ser Ala Tyr Glu Leu Val Ala 

20 25 30 

Asp Val Thr Arg Trp Pro Leu Leu Phe Thr Pro Cys Leu His Ala Glu 



260 



265 2 
: NO 

yy^yx : no 



270 



[0085] ffi*lj#f - : 1 7 : 
ffiflkOfiS : 3 3 ITS /IS 



mm 



35 



40 



45 



(3 1) 
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Val Leu Glu Ser Gly Pro Gly Thr Glu Arg Val Arg Leu Trp Ala Leu 

50 55 60 

Thr Gly Glu Gin Val Arg Gly Trp Thr Ser Arg Arg Thr Leu Asp Ser 
65 70 75 80 

Glu Gly Leu Arg Val Gly Phe Arg Gin Glu Asp Ser Ala Pro Pro Leu 

85 90 95 

Ala Ala Met Gly Gly Glu Trp Arg Phe Thr Glu Glu Gly Glu Asp Thr 

100 105 110 

Arg Ala Val Leu Ala His Asp Trp Thr Leu Thr Glu Pro Gly Ala Ala 

115 120 125 

Pro His Arg Trp Val Thr Glu Thr Leu Asp Arg Asn Ser Thr Ala Glu 

130 135 140 

He Gly Ala Val Thr Ala Trp Ala Ala Arg Thr His Ala Ala Gly Gly 
145 150 155 160 

Ala Asp Ala Leu Leu Phe Ser Phe Thr Asp Ser Leu Asp He Ala Ala 

165 170 175 

Pro Ala Pro Asp Val Tyr Ala Phe Leu Asp Ala Ala Asp Gin Trp Pro 

180 185 190 

Ala Arg Leu Pro His Val Ser Arg Val Ala Phe Ser Thr Thr Pro Ala 

195 200 205 

Thr Pro Leu Thr Ala Gly Ala Glu Val Gin His Leu Glu Met Glu Thr 

210 215 220 

Arg Ala Asp Asp Gly Thr Arg His Leu Thr Arg Ser He Arg Leu Gly 
225 230 235 240 

Phe Ala Gly Arg Leu Leu Val Tyr Lys Gin Thr Thr Leu Pro Ala Pro 

24 5 250 255 

Leu Leu Gly His Ala Gly Ser Trp Ala Leu Glu Pro Leu Pro Gly Gly 

260 265 270 

Gly Thr Arg Val Thr Ala Arg His Arg Val Ala Leu Asp Pro Asp Ala 

275 280 285 

Val Thr Glu Arg Phe Gly Ala Gly Thr Thr Leu Ala Ala Ala Arg Asp 

290 295 300 

Thr Val Arg Ala Leu Leu Gly Gly Asn Ser Arg Arg Thr Leu Glu Ala 
305 310 315 320 

Ala Arg Ala His Thr Glu Ser Ala Gly Glu Arg 



Met Thr Thr Thr Gly Pro Ala Thr Pro Leu Ala Pro Gly Pro Ala Ser 

15 10 15 

Ala Glu Thr Val Ala Leu Ala Asp Gly Val His Ser Trp Leu Gin Pro 

20 25 30 

Asp Gly Gly Trp Cys Val Ser Asn Ala Gly He Leu Leu Ala Pro Asp 

35 40 45 

Arg Val Ala Leu Val Asp Thr Ala Ala Thr Glu Ala Arg Ser Arg Ala 



325 



330 



[0086] E5H#-^ : 1 8 : 
: 3 1 AT^JW. 

m<vm : -#« 



vvftf-fex 4 : NO 

ryf-feyx : no 



50 



55 



60 



(32) 
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Leu Gly Ala Ala Val Ala Gly Leu Ser Pro His Pro Val Arg Leu Leu 
65 70 75 80 

Val Asn Thr His Phe His Gly Asp His Ser Phe Gly Asn Gly lie Leu 

85 90 95 

Gly Lys Asp Ala Val He Val Ala His Glu Arg Thr Arg Thr Glu Met 

100 105 110 

Ala Glu Ala Gly Leu Gly Leu Thr Gly Leu Trp Pro Gly Val Asp Trp 

115 120 125 

Gly His Val Asp Pro Val Leu Pro Gin Leu Thr Tyr Arg Arg Arg Leu 

130 135 140 

Thr Leu His His Gly Asp Leu Arg Val Glu Leu He His Pro Gly Pro 
145 150 155 160 

Ala His Thr Thr Asn Asp Thr Leu Val Trp Leu Pro Glu Gin Arg Val 

165 170 175 

Leu Phe Ala Gly Asp Val Leu Leu Pro Gly Ala Thr Pro Phe Val Leu 

180 185 190 

Met Gly Ser Val Thr Gly Ser Leu His Thr Leu Arg Leu Leu Arg Arg 

195 200 205 

Leu Gly Pro Arg Val Val Val Gly Gly His Gly Pro Leu Ala Gly Pro 

210 215 220 

Glu Val He Glu Glu Thr Glu Arg Tyr Leu Leu Arg Leu Arg Arg lie 
225 230 235 240 

Ala Thr Glu Gly His Ala Ala Gly Leu Thr Pro Leu Glu Ala Ala Arg 

245 250 255 

Arg His Gly Pro Gly Pro Phe Ala His Trp Ser Glu Pro Glu Arg Leu 
260 265 270 

Ala Ala Asn Leu His Arg Ala Tyr Ala Glu Leu Gly Pro Ala Pro Leu 

275 280 285 

Gly Thr Pro Leu Asp Val Leu Ala Cys Phe Gly Asp Leu He Ala Tyr 

290 295 300 

Asn Asp Gly Glu Leu Pro Val Ser His Ala 
305 310 
[0087] : 1 9 : h^P^- : B»K 

ffi^SS : 3 O 5 T 5 SW >M sK-fe-r < : NO 

mmcom-.r^ym t>*±>a : no 

mCDWt : -2MB 

wm 

Met Thr Gly Arg Val Thr Gly Thr 
Met Ala Gly Pro Leu Pro Gly Thr 
1 5 
10 15 
Val Leu Val Ala Gly Ala Ser Gly 
Ala Val Gly Gly Arg Leu Val Ser 

20 

2 5 3 0 

Arg Leu Leu Asp Ser Gly Val Pro 
Val Arg Ala Leu Val Arg Ser Ala 

3 5 4 0 



(33) 
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Ala Arg 

Va 1 Gly Ala 
50 

Asp Leu 

Ala Ala Ala 

6 5 

7 5 

Arg Ala 

G 1 u Ala G 1 y 

90 

Ala Ala 

A r g G 1 u Va 1 

10 5 

Th r Ala 

Asp Asn Pro 



Va 1 A r g 

G 1 y S e r G 1 y 
1 30 

Leu A r g 

Leu Ala Leu 
14 5 

1 5 5 

Leu His 

Va 1 Pro His 

17 0 

Pro Leu 

Ala Asp V a 1 

1 85 

Th r Ala 

G 1 y Ly s Ala 



Pro G 1 u 
A r g Th r Ala 
2 10 

Leu G 1 y 
Pro Val Pro 
2 2 5 

23 5 
Gin Leu 



4 5 

G 1 y A r g Ala 

G 1 u Th r Val 

60 

Ala Asp Thr 

Leu His Gly 



Phe Leu Leu 

Ala Pro Phe 
8 5 

Ala Ly s Ala 

Val Val Leu 
100 

1 1 0 

Ala Ala His 

Met Phe Gin 
1 1 5 

1 2 5 

Gly G 1 u A r g 

Val Pro Trp 

14 0 

Pro Gly Ala 

Leu Trp Ala 



Gly Asp Gly 

Ala Gly Leu 
16 5 

lie Asp Pro 

Ala Ala Ala 
1 80 

190 

Pro Va 1 G 1 u 

Val Pro Leu 
19 5 

205 

Val Leu Thr 

Val Leu Ala 

2 2 0 

Arg Pro Leu 

G 1 u G 1 u G 1 u 



Thr Ala Arg 



Le 


u 


A 1 


a 


A 1 a 


Va 


1 


G 1 


y 








5 5 






A 1 


a 


Se 


r 


Leu 


Va 


1 


G 1 


u 




7 0 














80 






Le 


u 


G 1 


n 


Asp 


A 1 


a 


Ar 


g 




9 5 










Ar 


g 


G 1 


y 


Leu 


Se 


r 


A 1 


a 




P r 


o 


G 1 


u 


Ty r 


Ly 


s 


H i 


s 












120 


H i 


s 


Va 


1 


Arg 


Va 


1 


Ph 


e 








1 3 


5 




Ph 


e 


A 1 


a 


S e r 


P r 


o 


A 1 


a 




1 5 


0 












1 60 






Va 


1 


Va 


1 


Arg 


A 1 


a 


Va 


1 




1 7 


5 








Ar 


g 


As 


P 


I 1 e 


Va 


1 


Le 


u 




A r 


g 


Tr 


P 


A 1 a 


Se 


r 


G 1 


y 












200 


Le 


u 


P r 


o 


G 1 y 


A 1 


a 


G 1 


u 








2 1 


5 




Ar 


g 


Va 


1 


G 1 u 


Tr 


P 


Va 


1 




2 3 


0 












240 






H i 


s 


I 1 


e 


Pro 
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Glu Pro Tyr Ala Arg Ala Leu Ala 

24 5 



2 5 0 



2 5 5 



Gly Va 1 Glu Arg Phe Phe Thr Glu 
His Pro Pro Ala Val Ser Pro Gly 

260 



2 6 5 



2 70 



Val Thr Asp Val Thr Gly Arg Pro 

Ala Arg Ser Phe Ala T h r T r p Val 

275 280 
28 5 

Arg Asp His Ala Ala Ser Phe Ala 

Pro Gly Pro Pro Thr Val Val Gly 



290 



29 5 



300 



G 1 y 
30 5 



^vftf-feT*^: NO 
T>i-k>A : NO 



[0088] BM*^ : 2 0 : 
Wffl0)&2 : 3 9 6T5/ig 

mcom : -*« 

m\ 

Met Thr Glu Gin Ser Thr Thr Leu Ala Ala Pro Ala His Ala Glu Arg 

15 10 15 

Thr Gly Arg Arg Thr Lys Gly Pro Gly Arg Pro Pro Asp Arg Ser Arg 

20 25 30 

Asn Gly Pro Gly Arg Ser Pro Arg Ser Arg Pro Gly Thr Arg Ala Ala 

35 40 45 

Val Arg Arg Ser Gly Val Ser Pro Gly Lys Ser Ser Ala Gly He Val 

50 55 60 

Ala Ala Gly Phe Ala Arg His Phe Val Pro Ala Ala His Gly Gly Ala 
65 70 75 80 

Glu Gly Gly Phe Gly Glu Leu Ala Glu Ala Val Leu Arg Leu Gly Thr 

85 90 95 

Gly Cys Thr Ser Ala Ala Trp Ala Ala Ser Leu Ser Ala Tyr Ala Gly 

100 105 110 

Arg Tyr Ala Ala Tyr Leu Pro Glu Glu Gly Gin Ala Glu Val Trp Ala 

115 120 125 

Glu Gly Pro Asp Ala Leu Leu Ala Gly Ala Leu Val Pro Ser Gly Thr 

130 135 140 

Val Thr Pro Val Pro Gly Gly Trp Arg Leu Asp Gly Ala Trp Pro Tyr 
145 150 155 160 

He Ser Gly Val Arg His Ala Ala Trp Val Leu Ala Cys Ala Thr Val 

165 170 175 

Pro Gly Gly Glu Gly Glu Glu Gly Pro Glu Val Arg Phe Phe Ala Gly 

180 185 190 

Pro Arg Ala Ala Pro Arg Val Glu Arg Thr Trp Asn Thr Thr Gly Met 

195 200 205 

Arg Ala Thr Gly Ser Asp Thr Leu Val Leu Asp Asp Val Leu Val Pro 



(35) 



WBPF1 0-94 39 5 



210 215 220 

Ala His Arg Ser Phe Pro Arg Thr Arg Val Leu Ala Gly Gin Arg Pro 
225 230 235 240 

Arg Val Ala Gly Ala Val Pro Thr Val Arg Met Ala Arg Val Gly Ala 

245 250 255 

Leu Pro Val Val Thr Pro Leu Val Gly Ala Ala Arg Gly Ala Leu Arg 

260 265 270 

Ala Trp Thr Glu Arg Ala Ala Gin Gly Arg Ala Pro Ser Pro Gly Ala 

275 280 285 

Leu Gly Glu Leu Ser Arg Ala Ala Gly Glu Ala Asp Ala Ala Glu Leu 

290 295 300 

Leu Val Leu Arg Ala Ala Ala Ala Ala Asp Gly Thr Val Ser Leu Pro 
305 310 315 320 

Glu Pro Ala Ala Ala Val Arg Gly Lys Arg Asp Thr Ala Leu Ala Ala 

325 330 335 

Glu Leu Ala Val Gly Ala Val Gin Arg Leu Val Arg Ala Ser Gly Thr 

340 345 350 

Ser Gly Gin Ser Pro His Asp Pro Val Gin Arg Phe Trp Arg Asp Val 

355 360 365 

Gin Thr Gly Ala Ser His Val Ala Leu Ser Pro Glu Ala Ala Gly Ala 

370 375 380 

Ala Tyr Gly Ala Trp Ala Val Gin Glu Ala Asn Arg 
385 390 395 

[0089] mfttt : 2 1 : htfn>?- : jgftR 

K#ko£: t$sm ry^yx : no 

mm 



Me t 


Se 


r G 1 


y G 1 


y 


H i 


s 


Me t 


Val Thr M 


t I 


1 e 


Asn G 1 


n Met 


Leu 


Leu 










1 












5 














1 O 
















1 5 










H i 


s 


G 1 y 


Asp 


G 1 


u 


S 


e r 


Ar 


g 


Phe 


Leu 


A 1 a 


Va 


1 


Leu 


G 1 u 


G 1 


u 


I 


1 e 


Cy 


s 






















2 0 












2 


5 














3 


0 








A 1 


a 


H i s 


Me t 


Ar 


g 


A 


1 a 


G 1 


n 


Pro 


G 1 y 


Phe 


Le 


u 


Ser 


Leu 


Ar 


g 


L 


e u 


H i 


s 




















3 


5 












4 O 
















4 5 










A r 


g 


Ser 


Pro 


As 


P 


H 


i s 


Pr 


o 


G 1 u 


Arg 


Trp 


A 1 


a 


Met 


Leu 


A 1 


a 


A 


s P 


Tr 


P 




















5 


O 












55 
















60 










Se 


r 


Asp 


A 1 a 


A 1 


a 


A 


1 a 


H i 


s 


Arg 


A 1 a 


A 1 a 


A 1 


a 


Ser 


A 1 a 


P r 


o 


G 


l y 


I 1 


e 




















6 


5 












7 O 
















7 5 










Ar 


g 


Pro 


A 1 a 


Ph 


e 


A 


1 a 


Ar 


g 


Leu 


Arg 
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Ala Glu Ala His Thr Ala Pro 

80 

8 5 9 0 

Gin Val Tyr Ala Pro Val Pro Thr 
Pro Gly Ala Pro Ala Gly Asp 

9 5 

10 0 10 5 

Ser Leu Ala 
[00 90] K0J## : 2 2 : h^O^- : 

E5IJ^#tt : BS^aSH : c D N A 

nmcO&Z : 24 3 7 9taS*f ^W^-fer-f*^: NO 

: Ty+*>A : NO 

















CAATTGCCAT 


GGAATGCCCG 


GTTATAAGGG 


AAGTGGAATG 


TGTCACCGCC 


GTCGTCGCGT 


60 


GGGGCGGTGG 


GCGGCTAATG 


TGAGCGATCC 


CGGTGGCCGC 


GACCGTACTC 


ATCGCGGCGC 


120 


GTCACCGATT 


GACCCGAGTG 


CCTCCCGCCG 


CGTCTCCACC 


CCACCTGGAG 


GGCGGGTCGG 


180 


CGCCGCGTGC 


CCCGTGACGG 


AGGATTTGGA 


CAACCGTGGA 


CGCGCAAGGC 


CGTGGGCGGG 


240 


GGGAAGAATT 


CGACCCCGCA 


GACCAATGGG 


TACTCAATCC 


GCAGACCGGC 


GAATACGAAC 


300 


TGCGACTCGG 


CGGCTCCGCT 


GAGCAGTCGC 


AGGAGCCGCC 


GGGGTCCGGC 


GGCGGGGCCT 


360 


GGGACCACGT 


CGACGGGTCC 


GCGCGTCCCC 


GCAGAACCGA 


GCCGTACCGC 


TCCGAGCCCC 


420 


GGGTGTCCGA 


GGCAGCGGCG 


GCTCCCCGCG 


CACGGAGAAC 


GCCCCGCGCG 


CATGGCGGTC 


480 


GCGCGGCGGC 


GCAGTAGGAG 


GCGGCGGCCG 


GCGGTCGTCC 


CTCGGCCCGC 


AAACAGGCTT 


540 


CCGGGCGGGC 


CGCCTCGCGC 


AAGGCGCGCA 


AGGGCGGCGG 


CAAGAAGAAG 


GCGCTGCTGT 


600 


GGACGGCCGG 


GGGGCTCGGT 


TTCGCGCTCG 


TCGCGGTGGC 


CGGCAGCGGC 


TACGCGTACT 


660 


ACCAGCACCT 


CAGCGGCAAC 


ATCGACAAGA 


TTGACGTCGG 


CGACGCGGGC 


AACAAGGACG 


720 


CCGCCCCCGA 


CGGGCCGATC 


AACATCCTGA 


TCATCGGCAC 


CGACAAGCGC 


ACCGGCAAGG 


780 


GCAACGAGGG 


GTGCGGGGGC 


AAGGACAGCC 


CTGGCCACGC 


GGACACCAAC 


ATCTTGCTGC 


840 


GCGTCTCCGC 


CGACCGCACC 


AACACGACCG 


GCCTGAGCAT 


TCCGCGTGAC 


CTCATCACGA 


900 


ACATCCCGGA 


CTGCCTGACC 


ACCCAGGACG 


ACGGTTCGAA 


GAAGACGATC 


CCCGGCACGC 


960 


AGAACGTCCG 


CTTCAACACG 


AGCCTCGGGC 


AGGAGGGCCG 


CGACCCCGGC 


TGCACGATGC 


1020 


GCACGGTCAC 


CGAGCTGACC 


GGGCTCAAGG 


TCGACCACTT 


CATGATGGCC 


GACTTCAACG 


1080 


CGGTCAAGAA 


CCTGACGACG 


GCCGTGAACG 


GCGTCGAGGT 


GTGCGTGGCG 


AAGGACGTCG 


1140 


ACGACCCCGA 


aCGCACCTC 


AAGCTCTCGG 


CGGGGACGCA 


CAAGGTGCAG 


GGCGAGCAGG 


1200 


CGCTCGCCTT 


CGTCCGCACC 


CGGCACAGCT 


TCGGCAACCA 


GGGCGACCTC 


GACCGCATCA 


1260 


AGGTCCAGCA 


GCAGTTCCTC 


GGTTCGCTCG 


CGCGGCAGCT 


CAAGTCCGAG 


GACACGCTGA 


1320 


CGAGTCCGAA 


GAAGCTCTAC 


AAGGTCGCCG 


AGGCGGCGAC 


CGACGCGCTG 


ACCGTGGACT 


1380 


CGGGGATCGG 


CAGCATCACG 


AAACTGATGT 


CGCTGGCCAA 


GGAGTTGCAG 


CACATCAATC 


1440 


CGAAGAACAT 


CACCTTCGTG 


ACGCTCCCCG 


TGGTCGACAA 


CCCGGCCGAG 


AAGGTCAAGG 


1500 


CGACGGTCGT 


CCTCAATGAG 


ACGGACGCTG 


ATCCGCAGCA 


GTCGGCTCTC 


GGGCAGAGTC 


1560 


TCGACGTGGG 


CCGCCAGCTC 


GTCGACTCGC 


TCACCGACCA 


GGACCCGCGC 


GACGGCAAGA 


1620 


CCGTCCCGTG 


GCTCGCGACG 


CGCTGGAAGG 


CCGACCCCGA 


GGCCACCCGC 


TTCACCTTCA 


1680 


CCCTGCGCGC 


GGGCGCCACT 


TTCAGCGACG 


GCACACCGGT 


CGACGCGCGC 


GCGGTCAAGG 


1740 


CCAACTTCGA 


CGCCGTGCAC 


GAGCTCGGCG 


CCGCCGCCTC 


GCGGGGGGCC 


GTGTACCTCG 


1800 


ACGGCTACCG 


CGAGACGCGC 


GTCAGCGGCG 


CCCGTACGCT 


CACGGTCGTC 


TTCGACAAGC 


1860 


CGAACGCCCA 


GTTCCTGCGC 


GGCACGTCCA 


CCGTCTCACT 


GGGCCTGCTC 


TCGCCGGGCA 


1920 


GCCTGCGCCG 


CACCCCGCAG 


GAGCGCTGCA 


CCGGGCGCCT 


CGTCGGCTCC 


GGTCCCTTCG 


1980 


TGCTCGACCG 


CTACCGGCCG 


AACACCTCCG 


TCACGCTGGA 


CCGGAGAAAG 


GGCTACTCCT 


2040 


GGGGCTCGCG 


CCTGTGGCAA 


CGGGAGGGCG 


GCGCGTACCT 


GGAGGGGGTC 


GAGTACCGGA 


2100 


TCGTGCCCGA 


GAACACGACC 


CGCTCGGGCG 


CCCTGTCCGC 


CGGTCAGCTC 


GACGTCGCCA 


2160 
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CCGCGCTCGC GCCGCAGGAC AGGGAGCGGT TCTCCGCCCC CGGCTGGTCG CTGCTGACCC 2220 

GTACCGCGCC CGGCGTCGAC CTCAGCCTGT ACGTCAACGC GCGCCGCACG GCGCTGCGCG 2280 

AGGCGGCGGT GCGCCAGGCC CTCCAGAAGG GCATCGACCG CGAAGCCGTC GCCACGACCT 2340 

TCCTCAGTTC CCGCAAGCTC GCGGCGACCA GCGTGCTCTC CTCCACGACC CCCGGCTACA 2400 

CCGACCTCGG CGACCGCCTC GCCCACGACC CTGCGGGTGC GAGGCGGCTG CTCGACAAGG 2460 

CCGGATGGCG GCCCGGGGCG GACGGCATCA GGGTCAAGAA CGGCGTCAGG CTGCGACTCG 2520 

ACGCCGTCTT CGTCCGGCAG CAGAGCCTCG AACTCGTGCA GCAGCAGCTC AAGGACATCG 2580 

GCGTCGAACT GCGGCTGAGA CAGCTCACCG TCTCCCGTTT CCCCGAAGTG CTCGCCGCGG 2640 

GCAGCFACGA CCTGAGCCTC CAGAGCGCCA ACCGCGCCGA TCCCGACGTC CTCACCACGG 2700 

CCTTGGCGGG CGGCACCCCC GTCGCCGACG CGCGCCTGCG CTCCGAACTG CGCCGGGCCA 2760 

CQCaCCAC CGACGAGGCG ACGCGCTCCT CGCTCTTCGC CGCGGCGCAA CGGCGTCTCG 2820 

TCGACGAGGG GCACGTCCTG CCGCTCAACG AGACCGAGGA GACCGCCGCG CTCTCGACGC 2880 

GGGTGCACGG GCTGACGCGG GACGCCTCCA ACCGGCTGGT CCTGCACGAC ACCTGGACCA 2940 

CCGGGTGACG GCCCGCTACC TGGCCCGCCG GCTGGGCCGC GTCGTCCTCG TCGTCTGGGC 3000 

CGCGTACACC CTGTCCTTCG CCGTCCTCTA CCTGCTGCCG GGAGATCCCG TGCAGACCAT 3060 

GCTGAGCGGC GCGGCGGGCG GGGACGGGGC GGCCGTCGAC CCGCACGAGG CCCAGCGGCT 3120 

GCGCCACACG CTCGGCCTCG ACCGCCCGCT CGCCGTCCAG TACACCAGCA TGCTGGGGCA 3180 

CGCCCTGCGC GGAGACCTCG GCACCTCGAT CCGCAGCGGG GCGCCCGTAC GCGGGCAACT 3240 

CGCCCAAGCG CTGCCCGACA CCCTCTCGGT GGCCCTCCCC GCGCTCGTCC TCAGCGTGCT 3300 

CGTCGCGCTC TGCCTCGCCC TCCTCGGGGC CTGGCCCCGG CGACGAGCCC TGCGCAGGGC 3360 

GGCGACCGCC aGCCCTCGC TCGGCACCGC GATGCCCAGC TTCTGGCTGG GGCTGCTCCT 3420 

CGCCCAGTGG GTCTCCTTCC GCTGGGGACT GCTCCCCGCC ACGGGCGGCG GGCGCTCGCC 3480 

CCGGGCCACC CTGCTGGCCG CGCTGACCCT CGCCCTGCCC ATCGGCTGCG TGCTCGCCCA 3540 

GGTGCTGGGG AGGGGCCTGC GCGCCGCGCT CGCCGAGCCG TACGCGGACG TGGCGCGCTC 3600 

GCGCGGCGCG GGGCGGGCCA GGCTGCTGCT CGCGCGCGCG CTGCGCAACG CCTCGGTGGC 3660 

CGCCaGGCC CTGCTCGGCG TCGTGTGCGG GCAACTCCTC GCCGGGGCCG TCCTGGTGGA 3720 

GACCGTCTTC GCCAGGGGCG GCATCGGGCG CCTCGCCATG GACGCCGTCA CQACCAGGA 3780 

CQGCCCGTC GTGCAGGGCG TGGTGGTGCT CGCCGCCCTC GTCGCGGCGC TGGTCAACCT 3840 

CGTGGTGGAC CTCCTCCTCC CGCTCCTCGA GCCGCGTACC GCCTCGGAGG CCGCCGATGC 3900 

CGTCCCTGCC CACTGACTCC CCGGGCCCCG CCCCGTACCC GGCCCCTCCC GCCCAGCCGG 3960 

TCACGGACCG CGCCGAGGGC CCGGAGCCCC GGGAGGCGGG AGCGCGCCGC GCGGGCCGCG 4020 

TGGCGCTCCG GCGCGTCGCC GCGCTGTGGC GGGCGCCCGG ACTGGCCCTG TCCCTGCTCG 4080 

TCCTCCTGCT CGTCCTCGGC TGGGCGCTGC TGCCCGGCCT GTTCACGGCG GCCGACCCTC 4140 

TGCGGGCCGA CGCCGCGCAC CGCCTGCTCG CCCCCGGCGC CGGACACCCG CTCGGCGCCG 4200 

ATCACGTCGG CCGCGACCTC TACGCGCGGG TCGTGCACGG CACCGCGCGC TCGCTGGGCA 4260 

CGGCGTTCGC CGCCGTCGCG CTCGGGGTGC TCGCCGGCGG TGCGCTCGGG GCCGTGGCCG 4320 

GAGTGGCGGG GCGCGCGGTG GACGCCGTCG TCATGCGCGT CGTGGACGTC CTCCTGGCCG 4380 

TCCCCGGGCT GCTGCTCTCG CTCGCGGTGG TCTCCGCGCT CGGCTTCGGC ACCGCGCAGG 4440 

TCGCCTGCGC GGTCGGCGTG GGCACCGTCG GCGGGATCGC CAGGGTGAGC CGTGCGCAGG 4500 

TGCGGCGCGT GCGCGGCGGC GAGTACGTCG AGGCCGCGCG CCTCGCCGGG GTCGCGGGGC 4560 

CGCTGATCCT GCTGCGCCAC ATCGTGCCCA ACGCGGCTCC GCCCGTGCTC GCGCTCGCCG 4620 

TCACCGAGTG CGGCACCGCG GTACTCGGCG TCGCGTCCCT CGGCTTCCTC GGCTTCGGCG 4680 

CGCCGCCGCC CGCCCCGGAG TGGGGCGCCC TCATCTCCAC CGGCCGGGAC TACCTCGTCT 4740 

CCGCQGGTG GCTCACCACC CTGCCGGGCC TCGTGCTCGT CGCCCTCGTC GTCGCCCTGC 4800 

ACCGCGTCGG CCGCGCCCTG GAACGAGAGG AACGCACCGG ATGACCCCGG CGGACAAGCC 4860 

GACCGACGAG CGCTCACCTG TCCTGGACCT CAGTGGTGTC AGCGTCGCCT ACGGGACGCG 4920 

CACCGTGCTG CACGGCATCG ATCTGCGCCT CGCGCCGGGG CAGGTGCTCG CGGTGCTCGG 4980 

CGCCTCGGGT TCCGGCAAGA GCACCCTCGC GCAGGCGGCT CTCGGCCTCC TGCCCCCCGG 5040 

CGGCOGGGTG ACGGCAGGGC GCGTCACGGT CGCCGGGCAC GACATCACCG CGCTCGCGCC 5100 

GCACOGGCTG CGCGCGCTGC GCGGCACGGT CACCGGACTC GTGCCGCAGG ACCAGGCGGT 5160 



38) 
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CTCCCTCGAC CCCaCGTCC GCGTCGGCGC GCAGGTCACC GAGACGCTGC GCGCCCATCG 5220 

CCTGGAGGAC CGCCGCGAGG CCGCCCGGCG CGCCGTGCCC TTGCTCGGCG AGGCGGGGAT 5280 

CGAGGCCCCC GGGCCGCTCG CCCGCGCCTA CCCGCACGCG CTCTCCGGCG GCCAACGCCA 5340 

ACGCGTCCTC GTCGCCGGGG CCTTCGCGGC CCGCCCCCCG CTGGTCGTCG CCGACGAGCC 5400 

GACGAGCGCG CTCGACGCGA CCGTGCGGCG CCGGGTCATG GACCGCTTCG CCGCCCTCGT 5460 

CGCCGCGCAC GGCACGGCCG TCCTCCTCGT CACCCACGAC TTCCGGCTCG CGAGGGAACG 5520 

CGCCGACCAG GTCGCCGTCC TCGCGGACGG CCGTCTCGTG GAGAGCGGCC CCGCCGCACG 5580 

GGTCCTCGAC CGGCCCGCCC ACCCGTACAC CCGCCGCCTC ACGGGGGCCG GCCGCCGCGT 5640 

GGCCGCACGG GGCACGGCGC CGCGCGLGTC GGGCACCCCC GTGGTGCGCG CCCGCGAtXT 5700 

CGTCAAGGAG TACCGGCGGG ACGGGCGGCG GGTGCGCGCC GTGGACGGGG TCGGCTTCAC 5760 

GGTCCGCGAA GGCGAGTTCT TCGCCCTCGT CGGCGAGTCG GGCTCGGGCA AGTCCACGAC 5820 

CGCCCGGCTC GTGACGGGTC TGACCGCGCC CACGTCGGGC GCGGTGGAGC ACGCGCCCGC 5880 

TCCGGTGCGG CCCCAGCTCG TCCAGCAGAG CCCGTACGCG GCCTTCGACC CGCGQGGAC 5940 

CGTGCGCCGC ATCGTGGAGG AGCCGCTGCG GGCGCGGCAC GTGCCCGGGG CGCGGCGGCG 6000 

GGCGCGGCTG CGCGAACTGC TCGCGCTCGT CGGCCTCGAC GAGGAGCTGC TCGCGCGGCG 6060 

GCCCCGGGAG CTGTCCGGCG GGCAGCGGCA GCGGGTGGCG CTCGCCCGCG CGCTCGCCCC 6120 

GGAACCGCGC CTGCTCGTGT GCGGCGAACC CGTCGCCGCC CTCGACCCCG TCGCGCGCGA 6180 

GCGCGTCGTC CACCTCCTGG AGCGGCTGCG GGCGGAGCTG GGCCTCACGT GCCTCTTCGT 6240 

CTCCCACGAG CTGGACGTCG TGCGGCGGTT GTGCGGTCGC GTCGCCGTCA TGCGGGGCGG 6300 

GCGGCTACTG GAGAGCGGAC CGGTGGGGGA GGTGCTGTCG GCGCCCTCGC AGCCGTACAC 6360 

GCGGGCGCTG CTCGCCGCGG AGGCGGGCCC TTCCGACACG CCCGGAGCGG GGTGAGCTGC 6420 

GTCACGTCGG GAGGGGCTTG CGCGGCCCCC GCCAGCCCGC CTACGCGAAG GGAGGGGGCT 6480 

TACCTGGAGG TATGGGCTTA CCCGGGGAAA GTCTGCAGCC TAGGCTCGCC CCGTGAACGA 6540 

GATCACTGTC GAGATCTGGA CCGACGTCGT CTGCCCGTGG TGCTACATCG GCAAGCGGCG 6600 

CTTCGAGCGG GCGCTGGCCG CCTTCGACGC GAAGGAGGAC GTGCGCGTCC ACTGGCGCAG 6660 

CTTCGAACTC GACCCCGCCG CCCTGCGGGT CACCGACGAG ACCATCCCCG AGCGCATGCT 6720 

GCGCCGCCAG GGCATCCCGC CCGAGCAGGC CGCCGAACTC CTCGCCGGGG TGAGCGCCCA 6780 

GGCCGAGGCC GAAGGGCTGG AGTACCACCT CGACCGCGCC CGGCCCTGCA ACACCTTCGA 6840 

CGCGCACCGG CTCGCCCACC ACGCGGGCAC GCGGGGCCTC GCGGAGACCT TCCAGGAACG 6900 

GCTGATGTGC GCCTACACCG CCGAGGGCGT CTCGGTGGGC GACCACCCCA CCCTGCTGGC 6960 

CaCGCCGAG GAGGCGGGGC TCGACGCGGC CGCCGCCGCC GAGGTGCTGG CCGGTGACGC 7020 

GCACGCCGAG GACGTACGGG CCGACGAGGA CCGGGCCGCC CGGCTCGGCG TCGGAGGGGT 7080 

GCCCGCQTC GTGATCGGCG GACGCTGGTC CGTCTCGGGC GCCCAGCCCG CCGAACTCCT 7140 

CACCGGTCTC CTGGAACGGG CCCGGACCGC AGCCGCCGCC TGACGGTCAC CCGGACCGTC 7200 

CGCGGGGCGG ACGCGGCCGG GTACCGCGCC GCAGTCTCCG CACCCCGCTT CACCCCTCCA 7260 

CGCCCGCACC GGTCCCGTCC GCCCCCGGGC CGTCCCGCCC GGGGGCCGGT CGCCCCTTCC 7320 

GCCGTCCCAA GGAAAGCGTC GCCATGTCCT CCTCCCCGCC CGCCCCCGCC ACCCCGGGCG 7380 

TTGCCCCGCA CTCGCCGCCC GCTCCGCGCC TCGGCCTCGT GCTCCTCGTG TGCTGCCTGG 7440 

CGCAGTTCCT CGTGACGCTC AGCGTCGCCA TCGTCAACGT GGCGCTCCCC GACATCCAGC 7500 

GCGGGCTCGG CTTCAGCGCC GAGAGCCTCC AGTGGGTCGT CAACGCCTAC ACCGTCACCT 7560 

TCGCGGGCTT CCTGCTCCTC GGCGGACGGA TCGCCGACCT CTTCGGGCGG CGCCGCATCT 7620 

TCCTCGCGGG TGTCGCGCTC TTCGCCCTCG CGAGCCTCGC CGGGGGCCTA AGCCAGMCG 7680 

CGGGGACCCT CGTCGCCGCG CGCGCCGTGC AGGGCCTCGC CGCCGCCGTC ATCGCGCCCA 7740 

CCACCCTCGC CGTGCTCGGC ACGAGCTTCA AGGACCCGCA CCAGCGCCAC CGCGCCTTCG 7800 

GCGCCTGGGG CGCGGTCTCC GGTGCGGGCG GCGCCTTCGG CGCCCTCGCG GGCGGCGCGC 7860 

TCACGGACGC GTTCTCCTGG CGCTGGGTGC TCTTCGTCAA CCTCCCGATC GGCGTGCTCC 7920 

TGCTCGCCGG GATCGCCTGG GGCATCAGCG AGTTGCGGCA CGCGGGCGAG GACCGCCGCA 7980 

TCGACGTCGC GGGCGCCCTC ACCGTGACGC TCGGTCTCCT CGCGCTCGTC CTCGGCATCG 8040 

TGCAGAGCGG CCCGCACGGC TGGGGCTCCG CCGCCACCCT CGTCCCGCTC CTCGGCGGCC 8100 

TCGCCCTGCT CGGTGCCTTC GTTCTCGTCG AGGGGCGGTT CGCGCCGCAG CCGCTCATAC 8160 
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CGCTCGGCAT CTTCCGCTCC CGCTCCGTCG TCGCGGCCAA CGTCGTGGCG ATGACCAGCG 8220 

GCGCCGCGCT CTTCAGCATG TTCTACTTCC TCACCCTCTT CCTCAACCAG GTACGGGACT 8280 

ACAGCCCGCT GCGCACCGGC TTCGCCTATC TGCCGCTCGC GCTCGCCATC ATGGTCGCCG 8340 

CGCAGTTCTC CGCCGCGCTC GTGCGCGTCC TCGGCCCCCG TACGACCCTG CTCGTGTCCA 8400 

TGGCTCTCAC CGCCGCCGGA CTGCTCTGGC TCTCGCGGCT CACCGAGGAC TCCGGGTTCG 8460 

CGGGCGGACT CCTCGGCCCG ACCCTGGTCG TCGGCATCGG ACAGGGCATC TCGATGTCCG 8520 

CCTCCGCGAT CGCGGGGGTC GCCGGGGTGC GCCCGCAGCA GGCCGGGCTC GCCTCCGGGC 8580 

TGCTCAACGC GACCCGGCAG CTCGGCGGCG CCCTCGGCCT CGCGGTCGTC GCCGCCGTCG 8640 

CCACITCGCG CGCCGACGGA CTCCTCGACG GGGTCGCGCG GCCCALGGCG GAACTCGCCC 8700 

GGCACGCCCA GGCGTCCGGG CACCCGCTCT CCATCGCCGT GGCCGCGGCG CTGTCCGCCG 8760 

TCGGCCTGCT CGCCTCGCTC GCCGCCCCGG GCCGCTCTCC GGCCCCCACC GGCACCCGCA 8820 

CGGGCGGCGA QCCGCCGCA CCGGCTCCCG CGGCGGCCCC CGCCGCCACC GGGACCACCG 8880 

GCCCCGGCGA GATCTGAGCG CTCCCCCCGG TGACCGCCCG CTCCGGCGGG GCGGTCACCG 8940 

GGGACGGCGC GGCCTGCGTA TAAACATGCG CGGGCCTTTT GCATGTGTGG GAAAGATGCG 9000 

GGGCGTGCAC ATAATCACCG GCTTGCGCGC CGCGACTGTG TGCTGCGTCA CGTTTCACGT 9060 

GGTGTCTATA TTTCCCTGTC TATTCTTGGC ACCGCTCGGA GGGGGACCGG TGCGCGCTGC 9120 

CGTTTATCCC GCCGGACGTC ATGATGTCCA CCGGGAGGGA AACGTGGAAA TCAAGTACAT 9180 

GGGTCAGTTG ACCATGCGGT GGGAGGGGCG GGAAAAGCTC CCCTCGGCGC GCAAGCCGCG 9240 

CACCGTGCTC GCCCTTCTGC TCCTCAACGA CAAGACACCC GTCACGACCA GCGCACTCAT 9300 

CACGGAACTC TGGGGCGAGA ACCCGCCGCG CAGCGCCCTG ACCACCCTCC AGACCTATAT 9360 

TCTCCAGCTC CGGAAATGCC TCGCGGCGAT GAGCGGGCGA AGCCTCGCCT GCATATCCGA 9420 

GAAAACCCTG GTGACGTGGC CCTGCGGTTA TCTGGCGCGG CTTCCGGCGG ACGCCACTTC 9480 

GGATGTGGCT GAATTCCGTC GGTTTGCCAG GGAGGGGCGG GAAGCGGAAC GCAGGGGTCA 9540 

TCTTGCCGAG GCCGTCCGCT CCTACCGCGC GGCGCTGTCA CTGAGCCAGG GACCACTCCT 9600 

CGCCGATATC GAGCACGGGC CGCTGCTGCG CGCCGAGGCG GTACGCATGG AGGAGTGCCG 9660 

GCTTTCGCTC GTCGAACGCT CCATCGAGGG CGACCTGCTC CTCGGCCGGC ACCGGGAGGT 9720 

CGTCAGCGAA CTGTCCGCCC TCGTCGCCCA GTACCCCTAC CACGAACAGC TCACGGGGCA 9780 

GCTCATGGTC GCGCTCGTGC GCTGTGGCCG CCGGCAGGAC GCGCTCGCCG TGCACCAACG 9840 

GCTCCGGGCC CGCATGGTGG AGGACCTCGG CCTCGAACCG AGCAGCCACC TGCGCGCCCT 9900 

GCAGTCCGCC GTCCTCAGCG GCGAGCCGCT GCCGGGACCG CCCGGAACCG GTGGCGAGAT 9960 

CCCCACCCCC TACGCGGGCG CTTTCGCCAC CGCGGCGCGC TCGCACGACT GACCCCGCCC 10020 

GGGGCCCGGT CCACCCGTCG CCGTCGCCGG GTGGAAGGGC TGGACGGAGA ACAGGCCCTC 10080 

TCCTTCCCGC CGCCGGGGCC CGCGCTCAGC GCAGCGCGCG AAACCCCCGC TCCCAGTGCA 10140 

CGAGCGGTTC GCCCTCACCC TGCCCCACCC CGCGCACCTC GCCGACGAGG ATCACGTGGT 10200 

CCCCGGCCAG GTGCCGGGCG TGTACCGCGC ACTCCAGCGT GACGAGCGCG TCCGCCGCGA 10260 

CCAGCAGCCC CGAGCCCTCC AGCGCCACGA GCCCCCCGCC CCCGAACTTG TCCGCCCCGC 10320 

GCGTCGCGAA CCGCGAGGCC AGQCCCGCT GTCCGCTCCG CAGCACGCTC ACCGCGAACC 10380 

GCGCGCACTC CTGGAACGCC CCGTAGGACT GCGCGCCCGT GCCCTGGCAC ACCGACACCA 10440 

GCGGGGGAGC GAGCGACACC GAGCAGAAGG AACTCGCCGT GAAACCGCGG GGGGTGCCGT 10500 

CCTCCTCGCG CGTCGTCACG AGGACCACCC CCGCGGGGAA GCACGACATC GCGGCGCGGA 10560 

AGCCCTCGGC ATCGACCGGC CCGACCTGCC CCGTCCGCGC GGCCGTCCGT GTCTCGTTCA 10620 

CGGGAGCTCC ACCACCTGGG CCGCGTAGTT GAGCCCCGCG CCGAACCCCA CGAGGAGCGC 10680 

GCGGTCCCCG CTGCCCACCT CGCCGGAGTC GAGGAGCGCC TCCAGCGCGA GCGGGACCGA 10740 

GGCCGCCGAG GTGTTCCCGG CGCGCACCAC GTCCCGCGCC ACGGCCGTGC GCTCCGGCAG 10800 

GCCGAGCCGT TCGGCCATCA GCTCGATCAT GCGCAGGTTC GCCTGGTGCG GGACGAAGGC 10860 

GTCCAGCGCC TCCGGCTCGA TCCCGCTCTC CCGCAGCAGT TCCGCCGCCC GCGGGGTCAC 10920 

CTCGTCCATC GCCCAGCGGA ACACCCGCCG TCCGTCCATC CGCATCCACG GCCTGCCGAG 10980 

CGAGGGATCG GCGGCGAACG TGTCCCAGCC CCTGTCCATC CGCAGCGCTC CGGCGTACCG 11040 

GCCCGCCGCA CCACGCGCCG GCGGCGAGAT CCCCGGCCGC GCCGAAGGCC CCACCACAGC 11100 

GGCTCCCGCC CCGTCCGCGA AGAGCACGGA GACGGTGCGG TCCGCACGCT CCACGAGATC 11160 
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CGTCATCCGC TCCGTGCCCA CCACCAGGAC GTGCCGGGCG CTCCCGGCGC GCACCGCGTC 11220 

CGAAGCGAGC GCCAGCGCGT GGCAGAAACC GGCGCAGGCG CCGGACACGT CCAGCCCCGC 11280 

CGCCGCCCGC GCGCCGAGGT CCTCGGCGAG GAGCACGGCG AGCGGGGGCG TCTGCTCCAG 11340 

CCGCGACATG CTCGCCACCA GCACCAGATC GATCCCGTCC GGCAGCACCC CCGCCCGCGC 11400 

GAGCGCCTTC TCGGCCGCCG CCCGCCCCAT GAACCGCAAG GTCTCGTCCG GCGCGGCGAA 11460 

GCCGCGCGCA CGGATACCGC TGCGGGTCTC TATCCACTCC GGGGTCGACG CGACCGTGGC 11520 

ACACAGTTCG GCGTTGTCCA CACTGCGCCG GGGCCGGTAA CCCCCCACCC CCAAGAGCCT 11580 

GCTGTGCACG ACAGGCCGCG TACCGAGCAT CTCCGCCTCG CCGGTCACTG TCCCTCCCTC 11640 

CCUCCAGGGG UXUUTGCLT CCGGCCGLTG ACAGCCTCCG GGCCGCCTCT TGAGCCCGGA 11700 

TCGAGCCGAG ATCGAGACCC CGGCCGGATG CTGGGGCCGT CACTCCCCGG CGCCGGCCGG 11760 

GGGCCGAGGG GACCGGGCTC CGGGTCCCCA GGAAGGAACA CACGCGGCAT GAGCGCCTTC 11820 

ACTCTCACCG AGTTCAAGAA GCTGGTCGAG CAGAGCTACG ACGCCGAATC GGCCGAAGCC 11880 

CTCCACGGGC AGGCCCTCGA CACGAGCTTC ACCGATCTGG GTTACGACTC GCTGACGGTC 11940 

TACGAGATCG TCACCCGCAT CCAGGACGAG CACGGAGTCA CCGTGCCCGA CGAGGAGCTG 12000 

GACCTCCTCG ACACCCCGCG CGCCCTCATC GCGTACGTCG ACGCGCGCGC GGGTTCCCGC 12060 

ACCTGACCCG ACGGGAGGGT GCGGGGAGGG CGGGGCCGGA GCGGGCGGGG CGCGGCGGCG 12120 

GTACGACGCC GCCGCGCCCC GGGCGGCAGG CGCTCAGCCC CCGTCCCGTA CGACCTGACC 12180 

CGCCTGTTGG AGCGCGGCGC GAAAGGCCCG CACGTCGTCC GCGGGGTCGC CGGGACGCGC 12240 

GGGCAGGAGC CGAACGACAC GGGCCGCGCC CGAGCGGACG GCCGGATGAC GGCGCGCCGG 12300 

GGCGCCGAGA CTGCCGTCCG GCGAGGCGTC GAGCAGCACC ACGCCACGCC CGCCGCCCGT 12360 

GGTCGTCGCC GTCGCCGTCG CCGTCGCGAG CAGGTTCCCC AGCGCCGGCC AGTACAGGAC 12420 

GGGGGCGGCG AGCTGACCGC ACCAGAACGC GGCGCGCACC GCCTCGCCCG GCGTGAGCGC 12480 

GCGACCCGTC CGGCCCGACC ACAGGGGCAC GGCGGGTGGC CGCCACCGCG CGACCCGTTC 12540 

CGCGCTCGCC CTGGTCAGAC GCCGCGCCGC CCCGGCGAGG GCGGGGGAGT GGAAGGGTAC 12600 

GTCCGCCTGG AGGCGGCGCG CCGTCAGCCC GTCGTCGGCC AGGCGCCGCG CCACCGCGCG 12660 

CAGCGGCGCC TCCGGCCCGC ACAGCACCGT CTGACGCGGC CCGTTCACCG CGCCCACCAC 12720 

CACGTCGGCC CCCACGTACG GGCGCAGGTC GTCCACCGGC GCGGCCACGG CGAGCATGCC 12780 

CCCGGACGGC GCCGCGCGCA GCACCGCGTC CCGTTCGGCG AGCAGCCGGA GCGCCGCCCC 12840 

CGGCGCGCAC ACCCCGGCGA GCGCGGCGGC GGCGAGTTCG CCGACGCTGT GCCCGAGCAA 12900 

CAGGTGCGGC GCACCCTGCG CCCCCGCGCC GAGCGCCCGC CCGAGCCCGT ACCCCACGGC 12960 

GAAGAGCAAC GGCTGCGCGA CAGCGGCCCG TTCCAGCGCC TCCTCGCCGC CCGCCCCGTC 13020 

CAGCCACCGC GCGCGCAACT CCTCCCCCCA GGTGCCCCAC ACGGCGAAGC ACTCCTCCAC 13080 

CGCGGTCGTG AACTCCGGCA CCACGCCGTG GAGTCCGGCC GCCATCCGGG CCCGCTGCGC 13140 

GCCCTGACCG GGCAGCAGCA GGGCCACCAC CGGGGCGCCC TCCTCCTCCG TACCGCCCTC 13200 

GCTCCGCACT QTCCGCCTC CTCGTCCCGC CGACTCCTGC CGGTACCGAG CCTCGCCCTT 13260 

GCCGCTCGAC GGCCGGTGGA CTCCCGCTCC AGCGCGGCCC GCCCGGGGCG CCACCGAGCC 13320 

TCAAGCCCGC TTCGAGGGAC GTCTTCCAAG GTCGGGTCGA GGCCGTGAAC GGCACCGCGC 13380 

CGTCCAGGAC GCCCAAGGGG GTCGTGCAGT GAACCGACAA GTCGCCGTCA CCGGCATCGG 13440 

CGTGGTGGCT CCGGGAGGGA TCGGGCGCAA GCCGTACTGG GAGCAGCTCA CCTCCGGACG 13500 

CACCGCCACG CGCGCCATCT CCTTCTTCGA CGCaCGCCC TTCCGCTCGC GGATCGCCGC 13560 

CGAGGTCGAC TTCGACCCCG CGGCGGCGGG CCTGAGCCCG CGCGAGGTCC GCCGCATGGA 13620 

CCGGGCCGCG CAGTTCGCCG TCGTGAGCGC CAGGGAGAGC CTCGCCGACA GCGGACTCGA 13680 

CGTCGCCGAC CTCGACCCCC ACCGGATCGG GGT GAG CATC GGCAGCGCCG TGGGCGGGAC 13740 

CACCTCGCTG GAACGCGAGT ACCTCGCCCT CAGCGACAGC GGGCGACAGT GGGAACTCGA 13800 

CCTCTCCTAC CTCTCGCCGC ACCTCTACGA CGCQTCACC CCCAGQCGC TCGCCCGCGA 13860 

GGTGGCCGGG GTGATCGGCG CGGAGGGGCC CGCGGCAGTC GTCTCCACCG GCTGCACCTC 13920 

CGGCATCGAC TCGCTCGGCC ACGCCCGCGA CCTCATCGCC GAGGGCAGCG CCGACGTCGT 13980 

GCTCGCGGGC GGCACCGACA CCCCCATCTC GCCGATCGCC GTCGCCTGCT TCGACGCCAT 14040 

CAAGGCCACC TCGCCCAGCA ACGACGACCC GGCGCACGCC TCGCGCCCCT TCGACAGGGA 14100 

ACGCAACGGC TTCGTCCTCG CGGAGGGCGC CGCCGTCCTC GTGCTGGAGG AGCTGGGGCA 14160 



(4 1) 



CGCGCGGGCC CGCGACGCCC ACGTCTACGC TCTCGTGTCC GGCTACGCCA CGCGCTGCAA 14220 

CGCGTACCAC ATGACCGGGC TCACCCCGCA CGGCAGGGAG ATGGCCGAGG CGATCCGGCA 14280 

CGCGCTCGCC GAGAGCGGGA CCGACCCCGC CGCCGTGGAC TACGTCAACG CCCACGGCTC 14340 

CGGCACCAAG CAGAACGACC GGCACGAGAC CGCCGCCTTC AAGGCCACGC TCGGCGAGCG 14400 

GGCCAGGAGC GTGCCGGTCA GCTCCATCAA GTCGATGATC GGCCACTCGC TCGGTGCCAT 14460 

CGGTTCGCTG GAGATCGCGG CCTGGGCGCT CGCCATGGAG TACGGCGTGG TGCCGCCCAC 14520 

CGCCAACCTC GACACGCCCG ACCCCGAGTG CGACCTCGAC TACGTGCCCC ACGAGGCGCG 14580 

CGAGACGCGG GTGGACAGGG TCCTGAGCGT CGGCAGCGGC TTCGGCGGTT TCCAGAGCGC 14640 

CATGGTCCTC ACCCGGGACA CGGGCGCCCG CCTCCCGACG GOTGACACC CGCTCACCGC 14700 

ACGCCCCGCA CCGGCCCGGA CGGCCGGCCA GGTCCCGCAC CGCTCGCACA CGGAAGGCAC 14760 

CCGCCCATGA CCACCGCCCC CTCCCGCACC GCCCAGGGCG CCCCTCCCGG GGCCGCCCTG 14820 

CCCCCCGTCT TCACCGGCAT CGGCGTCGCC GCCCCCAACG GGCTCGGCAC CGAGGAGTGG 14880 

TGGGCGGCCA CCCTGCGCGG GGAGCACGGT CTGCGGCCCG TCACGGAGTA CGACGCGAGC 14940 

GGCCACCCCG GTGGACTCGT CGGCCGCGTC CCGGACTTCG ACGCCGCCCG CCACCTGCCC 15000 

GGCCGCCTCC TGCCGCAGAC CGACCGGGTC ACCCGGCTCG CGCTCGTCGC CGCCGACGAG 15060 

GCACTGAAGG ACGCCGCCGT CGACCCGGCC CGGCTGCCCG AGTACGGGGC GAGCGCCGTC 15120 

ACCTCCAACG CCACCGGCGG CTTCGAGTTC ACCCACCGCG AGATCCGCAA ACTCTGGACC 15180 

GAGGGCCCGG CCCGCGTCAG CGTCTACGAG TCCTTCGCCT GGTTCTACGC CGTCAACACC 15240 

GGCCAGATCT CCATCCGGCA CGGCATGCGC GGCCCCGGCG CCGTCGTCGT GGCCGACCAG 15300 

GCGGGCGGCC TCGACGCCCT CGGCCAGGCC CGCCGCGTAC TGCGCAAGGG CGGGGTGCTG 15360 

GCGGTGAGCG GCGGCGTGGA GTCCGCGCTC GACCCCTGGG GCCTGGCCGC CCACGCCTCG 15420 

TCGGGCACCC TCAGCCGCTC CGGCGACCCG GCCACCGCCT ACCTCCCaT CGACCGGCGT 15480 

GCCCTCGGCA CCGTCGTCGG CGAGGGCGGC GCCQCCTCA CCCTGGAGAC ACCCGGGCAC 15540 

GCCGAGGAGC GCGACGCACC CCGGATCTAC GGCGAACTCG CCGGGTACGC CGCCACGTTC 15600 

GACCCGCCCG CGGGCTCCGG ACGGCCCCCC GGCCTCGAAC GCGCCGCGCG CCTCGCCCTC 15660 

GCCGACGCGG GCCTGGCACC CGGGGACGTC GACGTCGTCT TCGCGGACGC GGCGGGGCTC 15720 

CCCGCCGCCG ACGCCGCCGA GGCCGCCGCC CTGCGCGCGC TCTTCGGCCC CGGCGGOGTT 15780 

CCGGTGAGCG TGCCGAAGAC CCAGACCGGG CGGCTCGCCT CGGGCGGCCC GGCCQCGAC 15840 

GTCGCCGCCG CCCTCaCGC CCTGCGCGAC GGCCTCGTGC CCCCGGCCGT CCACCTCGAC 15900 

GAGGTCGATC CCGCGTACGG CCTCGACCTC GTCCGCGACA CCCCGCGCGC CCTCCCGCTG 15960 

CGCACGGCGC TCGTCCTCGC GCGCGGCCAC GGCGGCTTCA ACGCGGCCGT CGTCGTCCGC 16020 

GGGCGGCGGC GGCCCCGTAC CGCCTGAGGG CCTGCCCCGG GTGCGCCGCC GCGGCCGCAC 16080 

CCGCCGTCCA CCGCCCCGCA CACCCCACAA GGAGTTCCCA TGAGCGCACT GACCGTCGAC 16140 

GACCTCAAGA AACTGCTCGC CGAGACCGCC GGGGAGGACG ACAGCGTCGA CCTCGCCGGA 16200 

GAACTCGACA CGCCCTTCGT GGACCTCGGC TACGACTCCC TCGCGCTGCT GGAGACGGCC 16260 

GCCGTGCTCC AGCAGCGGTA CGGCATCGCG CTGACTGACG AGACGGTCGG CCGGCTGGGC 16320 

ACCCCGCGCG AACTGCTCGA CGAGGTCAAC ACCACCCCGG CCACCGCCTG AGCGGGCGGC 16380 

GCACGCGAAC GAAGGGTCCG GCCCCACCCC CCGCGCGGGG GGTGGGGCCG GACCCTTCGT 16440 

TCGCGGCGGA CCTCACAGCA AGGTGCGGTC CTGGGTCACC TGCCGCGACA GCGTGCGCAG 16500 

TTCCCCGCCC TCCCGCACCA GGACGTCCCG TACGACGCAA CTGGGACCGA TCACCGGGAG 16560 

CGCCGCGTCC GGCCGGGTCA CCACGACCAG CGCGTAGAAC TCCGTCTCGA CGGCGCCGTC 16620 

CTCACCCGGG CGTACGTCCA GCATCGAGAA CCAGTGCCGC CGCTGGACGG GGTCGTCGGC 16680 

GAACCGGCGG GCGTTGAAGC CGCGCACCTC CTCCGCGATC GCCGCCCTGC CCCGGGCCGC 16740 

CGGGGTGTCG GGGGAGTGGG CGAAGACGCC CTCCGCCGCG AAGGTGGCCG CGAACTCCTC 16800 

GGCCCGTACC GCGTCCAGGT GGTGTGCCTG GCGCGCGTAG AACGCCTGTA CCTCGGTGTA 16860 

GAGCGCCGCG GAACGCGCCG CGTCGCCCGG CAGGGACCCG GCCCTCACGT CGTCCGGCGG 16920 

GGTGGTGGTC GTCACGGGAG CCTCCCAGAA GGTGTCTGAC CTGTCCCGGC AAGCCTCCGC 16980 

GCCGTGGCTC GACGGCCCCT TGAGCCCCCC TCAAGGGAGC GCCGCGAGGC TGGCACCAGC 17040 

ACCGCGGCGT CACCACCGAC GCCCCCGCGC CGAGGAGGAA GGCCATCATG ACCACAGCAG 17100 

CTCCGCACAC CCGCCCCGGG GAGGCAGGCA CCACCCGGGG ACCCGCTCTC GTGACCGGCG 17160 
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CGACCCGGGG CATCGGCCTC GCCGTCGCCG AGGCGCTCGT CGCGCGCGGC TATCCCGTGG 17220 

TGGTCTGCGC CCGCGACGCC GAGGCGGTCG CGCGCACCGT CAAGGAGCTG GCAGCGGGCG 17280 

GCGCCCGCGT CGAGGGCGTC GTCGCCGACG TCACCGACGC CGCCTCCGTG CACGAACTCG 17340 

TCGCCACCAC CGTCGCCCGC TTCGGCCCCG TCGAGGTCCT CGTCAACAAC GCGGGCCGGT 17400 

CCGGCGGCGG AGTGACCGCC GAACTCAGCG AGTCCCTGTG GGACGACGTC ATCGCCACCA 17460 

ACCTCAAGAG CGTCTTCCTG GTCACCCGGG AGGTGCTCAC CACGGGCGGG ATGACCGGGC 17520 

GCGGCCGCGG CGTCGTCAAC ATCGCCTCCA CGGGCGGCAA GCAGGGCGTC GTCTTCGGCG 17580 

CCCCCTACTC GGCGTCCAAG CACGGCGTCG TCGGCTTCAC CAAAGCCCTC GGCCTCGAAC 17640 

TGGCCCGGAG CGGCATCACL GTCAACGCCG TCTGCCCCGG CTACGTCGAG ACGCCGATGG 17700 

CCGCCGGAGT GCGCCGCCAC TACGCCGACC TGTGGGACGT CACCGAGGAG GACGTGCTGG 17760 

CCCGCTTCGA GGCGAAGATC CCGCTCGGCC GGTACACCCG CCCCGACGAG GTCGCCGCCC 17820 

TCGTCGACTA CCTGGTCACC GACGCCGCCG CGGCCGTCAC CGCCCAGGCC CTCAACGTGT 17880 

GCGGCGGACT GGGGAACTAC TGATGACCAC CACCACGACC GGGCACCAGC GCCCCGGCTC 17940 

CGCCGAACAC TCCGCGCGCC TCGCCGCCCC GCCCGCCTCC GCCTACGAAC TCGTCGCCGA 18000 

CGTGACGCGC TGGCCCCTCC TCTTCACCCC GTGCCTGCAC GCCGAGGTGC TGGAGAGCGG 18060 

TCCCGGCACC GAACGCGTGC GGCTGTGGGC CCTCACCGGC GAGCAGGTGC GCGGCTGGAC 18120 

CTCGCGGCGC ACCCTCGACA GCGAGGGCCT GCGCGTCGGC TTCCGCCAGG AGGACAGCGC 18180 

CCCGCCGCTC GCCGCGATGG GCGGGGAGTG GCGCTTCACC GAGGAGGGCG AGGACACGCG 18240 

CGCCGTACTC GCGCACGACT GGACGCTCAC CGAGCCGGGC GCCGCACCGC ACCGCTGGGT 18300 

CACCGAGACA CTCGACCGCA ACAGCACCGC CGAGATCGGG GCCGTGACCG CCTGGGCCGC 18360 

GCGCACCCAC GCGGCGGGCG GCGCCGACGC GCTGCTCTTC TCCTTCACCG ACAGCCTCGA 18420 

CATCGCCGCC CCCGCGCCCG ACGTGTACGC CTTCCTCGAC GCCGCCGACC AGTGGCCCGC 18480 

GCGGCTCCCG CACGTCAGCC GGGTCGCCTT CTCGACCACC CCGGCGACGC CGCTCACGGC 18540 

GGGCGCGGAG GTGCAGCACC TGGAGATGGA GACGCGCGCG GACGACGGCA CGCGCCACCT 18600 

CACCCGCTCG ATCCGCCTCG GCTTCGCGGG CCGTCTCCTC GTCTACAAGC AGACCACGTT 18660 

GCCCGCCCCG aCCTCGGCC ACGCCGGCTC CTGGGCGCTG GAGCCGCTGC CCGGCGGCGG 18720 

CACCCGGGTC ACCGCCCGCC ACCGGGTGGC ACTCGACCCG GACGCCGTGA CCGAACGCTT 18780 

CGGCGCGGGG ACCACGCTCG CGGCGGCGCG GGACACGGTA CGGGCGCTGC TCGGCGGCAA 18840 

CAGCAGGCGC ACCCTGGAGG CGGCCCGCGC CCACACCGAG TCGGCGGGGG AGCGATGACC 18900 

ACGACCGGCC CCGCGACTCC CCTGGCCCCC GGGCCCGCAT CCGCCGAGAC CGTCGCGCTC 18960 

GCCGACGGCG TGCACTCCTG GCTCCAGCCC GACGGCGGCT GGTGCGTCAG CAACGCGGGC 19020 

ATCCTGCTCG CGCCCGACCG CGTCGCGCTC GTCGACACCG CCGCCACCGA GGCGCGCTCC 19080 

CGCGCGCTCG GCGCCGCGGT CGCCGGACTC AGCCCGCATC CCGTGCGACT GCTCGTCAAC 19140 

ACCCACTTCC ACGGGGACCA CAGCTTCGGC AACGGCATCC TCGGCAAGGA CGCCGTCATC 19200 

GTCGCCCACG AGCGCACCCG CACCGAGATG GCCGAGGCCG GACTCGGGCT CACCGGACTG 19260 

TGGCCGGGCG TGGACTGGGG GCACGTGGAC CCGGTCCTGC CCCAGCTCAC GTACCGCAGG 19320 

CGCCTCACGC TCCACCACGG GGACCTCCGC GTCGAGCTGA TCCACCCCGG CCCGGCGCAC 19380 

ACCACCAACG ACACCCTGGT GTGGCTCCCC GAGCAGCGCG TCCTGTTCGC GGGGGACGTA 19440 

CTCCTGCCGG GGGCGACGCC CTTCGTGCTG ATGGGCTCGG TGACCGGCTC GCTGCACACC 19500 

CTGCGTCTGC TGCGCCGCCT CGGCCCCCGC GTCGTCGTCG GCGGGCACGG CCCCQCGCG 19560 

GGGCCCGAGG TGATCGAGGA GACGGAGCGC TACCTGCTGC GGCTGCGGCG CATCGCCACC 19620 

GAGGGCCACG CCGCGGGGCT CACCCCGCTG GAGGCGGCAC GGCGCCACGG CCCCGGGCCC 19680 

TTCGCCCACT GGAGCGAGCC GGAACGACTC GCCGCCAATC TGCACCGGGC GTACGCCGAA 19740 

CTCGGCCCCG CACCACTGGG CACGCCGCTC GACGTCCTCG CCTGCTTCGG CGACCTCATC 19800 

GCCTACAACG ACGGCGAGCT GCCGGTCAGC CACGCCTGAA CAGCCCGGCC ACCGGCCGCT 19860 

CACGGACCGC GCCGCGCCCT GCCCCGGTCC GCCCCGCCCC TGCCCGCGCG AACGACCGGC 19920 

GCGGGCCGCC CCCGAGGGGA ACGGGCCGCG CCGGTCATCC GTGCGGACAG GGCGAGCAGG 19980 

CCGCGCCGCT CACCCGCCGA CCACGGTGGG CGGTCCGGGC GCGAAGCTCG CCGCGTGGTC 20040 

GCGCACCCAA GTGGCGAAGG ACCGCGCGGG CCGACCGGTC ACGTCGGTGA CACCCGGGCT 20100 

CACGGCCGGT GGGTGCTCCG TGAAGAACCG CTCGACGCCC GCGAGCGCCC GCGCGTACGG 20160 
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CTCGGGGATG 
CAGCGGGCGG 
GGGACCCGAG 
GGCGGCCACG 
GACCCGCACC 
GGCGCCCGGA 
GACGTGCTTC 
CACCACCACC 
CTCGTCCIGG 
CGTGTCCGCC 
CGCGGCCGAG 
GCGCCCCCCG 
CATCGTTCCC 
GCGGCGCCCG 
CAGAACCGCT 
CGCTGCACCG 
GCGGCGGCGG 
AGCAGCTCGG 
GAAGGCGCCC 
CCGACGAGCG 
GCGCCCGCGA 
GGGGGGACGA 
GTGTTCCAGG 
GGGCCCTCCT 
CGCACGCCGC 
ACGGTCCCCG 
TCGGCCTGCC 
GCCGCCCACG 
CCGAAGCCGC 
GCCACGATGC 
GTGCCCGGCC 
CCCGGCCCCT 
GATTGCTCCG 
CGCTCGACTC 
GGTGCGCCGG 
AGCCGCGCGA 
TCGCTCCAGT 
AGGGAGAGGA 
AAACGGCTCT 
GACACCGTCC 
GAGTGAGGGG 
GCGGCCGGTG 
CGTGCTCAGC 
ACCCGTACGA 
TTGTCGCCGT 
AAGTCGCTGG 
GTGAGGGAGA 
CGGAGGTTCA 
ATCTTCGCCC 
AGGACCATGT 



TGCCGGGCCG 
CCCAGTTCCG 
AGCGGCACCG 
TCGGCGATGT 
ACACCGTCCC 
CGCAGGAACA 
TGGAACATCG 
TCGCGCAGCC 
AGCAGIAGGA 
AGGTCCCCGA 
CGCACCAGGG 
ACCGCGCCGC 
GTCACCCTTC 
CGGCCTCGGG 
GCACGGGGTC 
CCCCGACGGC 
GCTCGGGAAG 
CCGCGTCGGC 
GCCCCTGCGC 
GCGTCACGAC 
CGCGGGGGCG 
GGACGTCGTC 
TCCGTTCGAC 
CGCCCTCGCC 
TGATGTAGGG 
AGGGGACGAG 
CCTCCTCGGG 
CGGCCGAGGT 
CTTCGGCGCC 
CCGCGGACGA 
GCGAGCGCGG 
CGTCCGGCGC 
TCATCGGTAC 
GCGCTGGACG 
GCGTGGGCAC 
AGGCGGGCCG 
CGGCGAGCAT 
AGCCGGGCTG 
CGTCGCCGTG 
CGCTTGAGTC 
TACGGAGGCG 
ACGCGCGGGG 
CGAGCGGTGC 
CCTGGCACGA 
CGACCTTGGT 
AGACGGCGTC 
CCTCGCGCAG 
GGATCGCGAT 
CGAGGTCCGG 
TGAGCGGCGC 



TCAGCTGCAC 
CGGCGAGCAC 
CCTTTCCGGC 
CCCGCGGGTC 
CGTGGAGCGC 
CCCAGGGCAC 
GGTTGTCGTA 
CCCGCGCCTT 
ACGCCCGLTC 
CGACCGTCTC 
CGCGCACCGG 
TCGCCCCGGC 
CCGTCACCGG 
GGAGAGCGCG 
GTGCGGGCTC 
CAACTCGGCG 
GGAAACGGTG 
CTCCCCGGCC 
GGCGCGCTCG 
GGGCAGTGCC 
CTGCCCCGCG 
GAGCACGAGG 
GCGGGGTGCC 
GCCCGGCACG 
CCAGGCCCCG 
GGCGCCCGCG 
CAGGTACGCG 
GCAGCCCGTC 
GCCGTGGGCC 
CTTCCCCGGC 
CGAGCGCCCC 
CCCGGTCCGC 
GTCACCTCCA 
AGGCGGGGCG 
CGGGGCGTAG 
GATGCCGGGG 
GGCCCACCGC 
CGCGCGCATG 
CAGGAGCATC 
CCGCTTGAAG 
TCCGGTGACG 
GCCGCCGGTG 
GGGGAAGGTC 
GTAGCCGAAC 
CGCCCCGGCG 
GGCGGAGGTG 
GTGGGTGAGG 
CGACACATCG 
CAGAGCCTTC 
GGACCGCCCT 



CCACTCCTCC 
GGCGGTCCGC 
CCACCGCTCC 
GATCAGCGGC 
GGGCGCCCAC 
CCCGCTCCCG 
CTCCGGGTGA 
CGCCGCCGCC 
CACGCXGTGC 
GGCGCCGACC 
CACCCCGGAG 
CACCAGCACT 
TTCGCTTCCT 
ACGTGCGAGG 
TGCCCGGACG 
GCGAGGGCCG 
CCGTCGGCCG 
GCCCGGCTCA 
GTCCACGCCC 
CCGACCCGCG 
AGGACACGGG 
GTGTCGCTGC 
GCGCGCGGCC 
GTCGCGCAGG 
TCGAGCCGCC 
AGCAGCGCGT 
GCGTACCGCC 
CCGAGGCGCA 
GCGGGCACGA 
GAGACCCCGC 
GGCCCGTTCC 
TCGGCGTGTG 
CGCCGAACAT 
GCGAGCCCTC 
ACCTGCGGCG 
GCGCTCGCCG 
TCGGGGTGGT 
TGGGCGCAGA 
TGGTTGATCA 
AGGCACCGCC 
CGTACGGGGC 
GGGGTTTCTC 
GGGTACTCGA 
TCGTTGTCGT 
TCCACGATCG 
GTGAAGTCGA 
ACCTCCTCGC 
GGGACGGGAA 
GCGACGGCCG 
CGCCGGTCGG 



TCCGGCACCG 
CCGGGCAGCG 
ACGGGCGCCG 
ACCGCGAGCC 
AGCAGCGCGA 
CGCACGTGCC 
GCCGCCGCCG 
CGCGCGAAGG 
AGCGCCGCCG 
GCGGCGAGCG 
TCGAGCAGCC 
GTTCCCGGCA 
GTACCGCCCA 
CGCCGGTCTG 
TCCCGCTCGC 
TGTCCCGCTT 
CCGCCGCCGC 
GCTCCCCGAG 
GCAGGGCGCC 
CCATCCGCAC 
TGCGCGGGAA 
CCGTCGCGCG 
CCGCGAAGAA 
CGAGCACCCA 
AGCCGCCGGG 
CCGGGCCQC 
CGGCGTAGGC 
GGACGGCCTC 
AGTGGCGGGC 

TcacacAc 

GCGAGCGGTC 
CCGGTGCGGC 
CTCCCGGCCT 
AGGCGAGGGA 
CGGTGTGGGC 
CCGCCCGGTG 
CGGGCGAGCG 
TCTCTTCGAG 
TGGTCACCAT 
GACACGCGGG 
GTCCGGTGAC 
ACCGGCGGCC 
CGCCCGAGAC 
ACCAGAGGTA 
AGGCGTGGCG 
TCTGGCGGCG 
GGCTCGTCCC 
CGCGGATCGA 
AGGCGGCACC 
ACTTGTGGTA 



GCTCCACGCG 
TCAGCACCTC 
TGAGAACCGC 
CGGCGTGCGG 
GCGAGGCGAA 
GCTCGCCGCG 
TCGCGGAGAG 
GCGCGCCGGC 
CGAGCGAAGC 
CCCGCCCGCG 
GGGACACGAG 
GTGGTCCCGC 
GGCGCCGTAG 
CACGTCCCGC 
ACGGACGAGC 
GCCGCGCACC 
GCGCAGCACG 
TGCTCCGGGC 
CCGCGCCGCG 
CGTGGGCACC 
GGAACGGTGC 
CATCCCCGTC 
CCGGACCTCG 
GGCGGCGTGC 
GACGGGCGTC 
GGCCCACACC 
GGAGAGCGAG 
GGCGAGTTCC 
GAAGCCCGCC 
CGCGGCGCGC 
CGGGGGGCGT 
GAGGGTGGTC 
GCTGGAGGCG 
GTCCCCGGCC 
CTCGGCGCGC 
GGCGGCGGCG 
GTGCAGGCGC 
GACCGCGAGG 
GTGTCCACCC 
CGGGTGCGGG 
GCTTTCGGAG 
CCGGGCCGTG 
GTGCTGGACG 
GAGGATCGCG 
CGAGCCGACG 
CAGCGGCGAG 
GCGGCTCAGC 
GCTGCCGCTG 
CGTCTCGGTG 
ATTGTCCAGC 



20220 
20280 
20340 
20400 
20460 
20520 
20580 
20640 
20700 
20760 
20820 
20880 
20940 
21000 
21060 
21120 
21180 
21240 
21300 
21360 
21420 
21480 
21540 
21600 
21660 
21720 
21780 
21840 
21900 
21960 
22020 
22080 
22140 
22200 
22260 
22320 
22380 
22440 
22500 
22560 
22620 
22680 
22740 
22800 
22860 
22920 
22980 
23040 
23100 
23160 
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AGGTTCTGGT CGTTGGTGAA GGAGTGCACC GTCTCGACGT GGCCGCTCTC GACGCCGAAC 23220 

TCGTCGGCCA TCGCCTTGAG CGGCGGCACG ATGGCGTTCG TCGTGCAGGA GGCGCAGGAG 23280 

ATGATCCGCT CGTCCGGCTT GATCGTCTCG TGGTTCACGC CGTGCACGAT GTTCGGCACG 23340 

TCGCCCTTGC CGGGCGCGGT GAGGACGACC TTCGCGACAC CCGGGCGCAG ATGCTGCGAG 23400 

AGGCCCGCGC GGTCGCGCCA GCGGCCCGTG TTGTCGACGA GGATCGCGTC GTTGATGCCG 23460 

TAGGCGGTGT AGTCCACGGT CGCCGGGTCG TCGGAGTAGA TGAACCGGAT CGCGTTGCCG 23520 

TTCGCGATGA GGGTGTCGTT CTCCTCGTCC ACGATGATCG TGCCCTGGAA CTGGCCGTGC 23580 

ACGGAGTCGC GGCGCAGCAG TGAGGCGCGC TTGACGAGGT CCTGACCGGC GGTCTTGCGG 23640 

ACCAUGACGG CGCGCAGACG IAGGCCGTTG CCCGAGCUGG CCTTCTCGAT GAGCAGCCGG 23700 

GCGAGGAGCC GCCCGATCCG CCCGAAGCCG TAGAGGACGA CGTCGCGCGG GGCGGCGCGC 23760 

TCGATCTTCC GCTCGCCGGT CGCGCCCTCG ACGGGCCGCG CGGTGAACTC GGCGACGCCC 23820 

AGGCCCCGGT CGTCGCTCTT GTAGGTCTCG GCGAGCATGC CGATGTCGAT CTGGGAGGGG 23880 

CCGAGGTCGA GCGTCGTGAG CGCCTGGAGG AACGGCATGG TCTCGGTGAC CGACAGCTCC 23940 

TCGCCCGCGA TCTGCCGGGC GAATCGGTGG GTCTTGAGAA TCCCGACCAC CGACTTGTTC 24000 

ACCAGCGAGC GGCTGTGCAG CAGCACGGTG ACGTCCCGTT GCCGCTGGAG CCTGCCGATG 24060 

ACGGGGATCA TCGATTCCGC GATCTCCTCG CGGGTCTTCC AGTTGGTGAA CGAGTCCTCG 24120 

TTGACAGTCA CAGATCCATC TTTCGAGCTA GGCGGCGCTC ATATGTTAAC CCGATGGGTG 24180 

TGATCATCTG CCGGGCGCGG GTGTGATGTA CGACCAGCTC GGGGCGGGTG CGGGACGTCG 24240 

GGGATGGGGG CGCGGAGCAC CGGGTGCGGG GTGTGGGTGG CCGGTGGGGG GACGTGCGGC 24300 

GGGGGTGCAG TACGTGCGGT GCGGGTGCGG AACGTGCGGC GAGGTGCGGA ACGTGCGGTG 24360 

CGGGTGCGGA ACGTGCGGC 24379 
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